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10 human leukocytes and are potentially useful for the treatment or prevention of autoimmune

diseases (such as rheumatoid arihrifis, type f diabetes (recent onset), lupus, inflammatory
bowel disease, optic neuritis, psoriasis; mulfiple sclerosis, polymyalgia rheumatica, uveitis,
and vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult
Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia
15 reperfusion injury, and glomerulonephritis), allergic conditions (such as asthma and atopic
dermatitis), infection associated with inflammation (such as viral inflammation (including -
influenza and hepatitis) and Guillian-Barre), chronic bronchitis, xeno-transplantation,
transplantation tissue rejection {chronic and acute), organ transplant rejection (chronic and
acute), atherosclerosis, restenosis, HIV infectivity {co-receptor usage), and granulomatous
20  diseases (including sarcoidosis, leprosy and tuberculosis) and sequelae associated with
certain cancers such as multiple myeloma, Compounds in this serles may also limit the
production of cytokines at inflammatory sites, including but not limited to TNF and IL-1, as a
consequence of decreasing cell infiltration, providing benefit for diseases linked to TNF and
IL-1, including congestive heart failure, puimonafy emphysema or dyspnea associated
25  therewith, emphysema; HIV-1, HIV-2, HIV-3: cytomegalovirus (CMV), adenoviruses, Herpes
viruses (Herpes éoster and Herpes simplex). They may also provide benefit for the sequelae
associated with infection where such infection induces production of detrimental inflammatory
cytokine;s such as TNF e.g, fungal meningitis, joint tissue damage, hyperplasia, pannus
formation and bone resorption, psoriatic arthritis, hepatic failure, bacterial meningitis,
30  Kawasaki syndrome, myocardial infarction, acute liver failure, lyme disease, septic shock,
cancer, trauma, and malaria.

MIP-1o. and RANTES are soluble chemotactic peptides (chemokines) which are
produced by inflammatory cells, in particular CD8+ lymphocytes, polymorphonuclear
leukocytes {PMNs) and macrophages, J.Biol. Chem., 270 (30) 29671-29675 (1995). These

35 chemokines act by inducing the migration and activation of key inflammatory and
immunomodulatory cells. Elevated levels of chemokines have been found in the synovial fluid
of rheumatoid arthritis patients, chronic and acute rejecting tissue from fransplant patients and
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mmune based diseases. e cornpounds described within are potent and selective
antagonists of the CCR1 receptor,

Summary of the nvention
A first aspect of the present invention provides a compound of the formula

(Z)e_ (RY),

(R‘*
or the pharmaceutically acceptable sait thereof: wherein
ais1,2,3, 4or5;
bis0,1,2, 30r4;
chomﬁ
dis1,2 3, 4or5;
eisCor1;
jis1,2,3,0r4:
Xis C(O), C(S) or CHy;
Y is CHy, orife is 0, Y is CHR® wherein R® is hydrogen, (Ce-Cio)aryl or NR°R'™:
Z is oxygen, NR® or CR"R'%:

each R' is independently selected from hydragen, hydroxy, hydroxysulfonyi, ‘halo, ‘

{Cr-Colalkyl, mercapto, mercapto(C-Ce)alkyl, (C-Co)alkylthio, (C-Coalkylsuliinyl, (C,-

25

Ce)alkytsufonyi, {C4-Ce)alkylthio(C-Cq)atkyl, (C+-Celalkylsulfinyl(C4-Cg)alkyl, (Cy-
Celalkylsulfonyl(C4-Cs)alkyl, (C1-Cg)alkoxy. (Cs-Cyo)aryloxy, halo(C4-Ce)alkyl, trifluoromethyl,
formyl, formiyl{C,-Ce)alkyl, nitro, nitroso, cyano, (Cs-Cio)aryI(C1-Cs)alkoxy, halo(C,-Cg)alkoxy, |
trifiucromethoxy, (Cs-C)cycloalkyi, (Cs- C;)cycioalky!(Csz)aIkyi hydroxy(Ca-O7)cycIoalkyI(C1-

Ce)alkyl, (Ca-Cy)cycloalkylamino, (Ca-Cy)cycloalkylamlno(Cf-Cs)alkyl {(C,o,-Cy)cycloaIkyi)((C1

30

Celalkyl)amino, ((Ca-Cr)cyGIOaIky!(C1-Ca)aikyI)ammo(C1-05)31kyl. cyano(C4-Cs)alkyl, (Cz-

- Cr)alkeniyl, {Cz-Cplatkynyl, (Ce-Cin)aryl, (Ce-Cioaryl(Cs-Colalkyl, (Ce-Cio)aryl(Cx-Colalkenyl,

hydroxy(C-Cgalkyl, hydroxy(Ce-C1q)aryl{G;-Ce)alkyl, hydroxy(Cy-C)alkylthio(C+-Cs)alkyl,

' hydroxj(Cz-Cs)aIkenyl, hydroxy(Cz-Cs)a!kynyl, (C1-Ce)alkoxy{C4-Celalkyl, (C4-Cs)alkoxy(Ce-

Cia)aryHCy-Celalkyl, (Ce-Cro)aryloxy(Cs-Celatiyl, (Co-Cgaryl(C-Colalkoxy(C1-Ce)alkyl, amino,
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18 July 2002 For two-|letter codes and other abbreviations, refer to the
"Gui d- ance Notes on Codes and Abbr evi ations”appearing 3 Semempei2df4 ni ng
of each regul ar issue of the PCT Gazette. R) a ff 1!) (57) Abstract: A
conpound of formula (1) or the pharnmaceutically acceptable salt thereof

wherein a, b, c¢c, d, e. j, R, R--, R33 and R4 ar e as defined above
useful to treat inflammtion and other™ mrune disorders. c{ ~30 Septenber

2004 WO 01/72728 PCT/1B01/ 00375 -1 NOVEL Pl PERAZI NE DERI VATI VES
Background of the Invention The present invention relates to novel

I perazi ne ge tives, of. us ar maceuti_cal conpositions
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ang, | MIunOTHkAL L Sal it PEFIBE aDIcL o SYKARKICS. G, Y IRROTHLES)C, The
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receptc?wé Eﬁo someti mes refe These
corrpounds AR Cei: 1a (%@GFMW@‘PM"@’H‘% herm({Pn@s)alﬁmﬂmpwa(Cr
i nteract wiGslrlk@ERing et ¢ (G- NWEéibmldarrﬁv‘BR:,&je)aluynducedcprBWl@%oﬁylﬂfC THP-1

cells and es d I ly us reat ment
or prevent ?‘%r?ikg'?@’“ nd(é %w % Cagé"?ox? beqﬁgdasmf’%eun@t‘ %F)(?kg’fyf?fp?‘fy Xertype |
di abet es ( Fé@&%‘?mﬁlﬁs et) C=-Pdﬂ@wcqmmvlam&%@)alk5bml (Cd-lﬁs)a&swcarbmnylﬁm
neuritis, [MsplkyRdiim(CAO)itp cabag! erosis, pol ynyal gia rheumatica, uveitis,
and VaSCU|ItIS) chr o nf such as
osteoarthritis, ééc‘rﬁﬁa% C%rbon‘g‘t( FE“‘B%{Ca?T)gh‘%%ﬁ?’ﬂWg ((E Sf}l‘)%‘?ff'?ﬂ“ fstress
Syndr ort@ opﬁlaFfV'aﬁfE%ﬂy'(fPsW a {€&6C nkeptaafhenylon (GeG-e)arylcarao/l(C,-Clalkyl, (Co-

gl oner ui onmwryttoisjﬁ)alk@kér%r@l @cmgéﬂykc O@Sau(y%%tanyﬂéré%% wmia%ﬁQy@t-egfaﬁyi

dermatiti S%Q %$ ! 60%%‘% ﬁ’ 5}(%5 % )Iaﬁyl (Cs-Cm)Iar@l(&ﬁ(%kéxycarbonyi(c1-Cs)alky! (Cq-

I nfl ammat i

Cs)alkoxy(CrCG)alkylcarbonytoxy(C,-Cs)alkyl. aminocarbonyl, (C1-Cs)alkylam1nocarbony!,
~ ((C-Colalkyl)aminocarbonyl, {Ce-Cro)arylaminocarbonyl, {Cs-Cro)aryl(Cy-
15 Gslalkylaminocarbonyl, aminacarbonyl(Cy-Ge)alkyl, {C4-Cs)alkylaminacarbonyl(C4-Ce)alkyl,
' ((CT-Cs)a!kyl)zaminocarbonyl(CrCE)alkyL (Ce-Cro)arylaminocarbonyl(C4-Cs)alkyl, (Cy-
Celalkylaminocarbonyl{C,-Ce)alkyl, amidino, guanidino, ureido, (Cq-Celalkylureido, ((Cs-
Ce)alkyl)aureido, ureido(C,-Celalkyl, AC+Ce)alkylureido(C,-Cs)alkyl, ((C1-Cs)alkyl).ureido(C-
Celalkyl, (Cz-Co)heterocycloalkyl, (Cz-Cg)heteroaryI (Cz-Cg)heterocycl0alkyl(C1~Ca)aIkyl and

20 {CxCo)heteroaryl(Cy-Co)alkyl;
each R* and R® are independently selected from oxo, halo, (C;-Ce)alkyl, {Ca~
Cs)oycloalkyl,  (C3-Cs)cycloalkyi(C4-Cg)alkyl, (Ca-Ca)cycloatkylamino(Cy-Celalkyl,  (Cs-C-
a)cycloalkyl(C4-Cealkylamino(Cy-Cg)alkyl, hala(C4-Cg)alkyl, (CxCeg)alkenyl, (Ca-Cg)alkynyli,
{Ce-Cio)aryl, (Ce-Cio)aryl(C+-Celalkyi, {Ce-Cro)aryi(Co-Celalkenyl, H-C(O), H-C(O){C;-
25  Cglalkyl, hydroxy(Cs-Celalkyl, hydroxy(C,-Cs)alkenyl, hydroxy(C»-Cg)alkynyl, hydroxy(Cs-
Cio)aryl{C+-Cs)alkyl, hydroxy(Ca-CB)bycloaIkyl(C1-Ce)aIkyI, thio(C+-Ce)atkyl, cyano(Cs-Cealkyi,
halo(C4-Ce)alkylcarbonylamino(C-Cg)alkyl, (C1-Cs)'aikoxy(Cs-C1o)aryI(C1~Ca)alkyl, (Cs
Ce)alkoxy(C-Celalkyl, (Ce-Cro)aryloxy(Cs-Ce)alkyl, (Ce-Cio)aryl(C1-Ce)alkoxy(C+-Cealkyl, (Ci-
Ce)alkylthio(C-Ce)atkyl, (C1-Colalkylsullinyl(C,-Celalkyl,  (C4-Ce)alkylsutfonyl(C-Co)aliyl,
30 hydroxy(Cs-Ce)alkylthio(Cs-Ce)alkyl, amino(Cy-Ce)alkyl, (Cy-Ce)alkylamino(Cy-Cgalkyl, {(Ci-
Ce)alkyl};amino(C,-Cg)alkyl, (Cs-C1o)arylamino(C4-Cg)alkyl, (Ce-Cra)aryl{C+-Ce)alkylamino(C-
Celalkyl, (C4-Cglalkylcarbonylamino(C4-Cg)alkyl, azido{C-Ceg)alkyl, aminocarbonylamino(C,-
Celalkyl, (C4-Ce)alkylaminocarbonylamino(Cs-Cs)atkyl, ((01~Cs)alkyl)zamihocarbonyiamino(c1—
Ce)alkyl, (C1-Cs)a|koxycarbonyl(01-Ce)alkyEaminocarbonylamino(Q—Cg)alkyl, {Ct-
35  Cglalkoxycarbonylamino(Cs-Ce)alkyl, hydroxy(C4-Cs)alkylamino(C,-Cq)alkyl, (Ce-
C1o)aryloxy(Cy-Ce)alkyicarbonyloxy(C-Cg)alkyl, (C+-Ce)alkoxy(C4-Cg)alkylcarbonyloxy(C,-
Ce)alkyl, (Cs-C1u)ary1(C1—Cs)alkoxy(C1-Ce)alkylcarbonyloxy(C1-Cs)afkyl, (01-Cs)alkylcarbony[,'
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CGR recept (95 a!kilgmKnosL{Ifwﬂct-cﬁ)alkylammocarbonyl (C+-Ce)alkylsulfonylamino(C,-
Cs)alkylcarbonyiamino, cyanoguanidino(C,-Cg)alkylcarbonylamino, {Cy-
Cs)alkylcyanoguanidino(C1-Cs)alkylcarbonylamino. ((C+-Ce)alkyl).cyanoguanidino(C-

Ce)alkylcarbonylamino, aminocarbonyl{C,-Cs)alkylcarbonylamino, {C2-Cy)heteroaryl(C,-
25  Cslalkylcarbonylamino, (Cz-Cg)heterocycioaikyl(C,-Cﬁ)alkylcarbonylamino, aminosulfonyl(C,-
Celalkylcarbonylamino, hydroxy(C,-Cs)atkylureido, amino(C-Ceg)alkylureido, (Cs-
Ce)alkylamino(C,-Cs)atkylureido, ({C+-Ce)alkyl)oamino(C,-Cg)alkylureido, (Co-
Cg)heterocycloalkyl(Q -Celalkylureido, (C-Co)heteroaryl(C,-Cg)alkylureido, aminosulfony}(C,-
Cs)a!kylureldo aminocarbonyl(C4-Cgalkylureido, {C4-Cg)alkylaminocarbonyl(C -
30  Cgakkylureido, ((C4-Ce)alkyl)aminocarbonyl(C4-Ce)alkyiureido, acetylamino(C,-Cs)alkylureido,
(acety!)((c1—Cs)a[ky!)amino(C1-Ca)alkylureido halo{C-Ce)alkylsulfonylamino,  amino(C-
Ce)alkylsulfonylamino, (Cy-Co)alkylamino(C,-Ce)alkylsulfonylamino, {(C+-Ce)alkyl),amino(C,-
Cs)alkylsulfonylamino, acetylamino(C,-Ce)alkylsulfonylamino, (acetyl)((C-Cq)alkyl)amino(C;-
Ce)alkylsulfonylamino, ureido{C-Cg)alkylsuifonylamino, (C4-Ce)alkylureido(C,-
35 Ca)a!kylsu_lfonylamino, ((C1-Ce,)aIkyl)zureidb(C,—Cs)alkylsulfonylamino, {Cy-
Cs)alkylsulfonylamino(cT-CG)alkylsulfonylamino, cyanoguanidino(C,-Cg)alkylsulfonylamino,
(C1-Cs)alkyIcyanoguanidino(CrCa)alkylsuIfcmy!amino, {(C+-Ce)atkyl)-cyanoguanidino(C,-



Summary of the Invention A first aspect of the Present enti n provides a
conpound of the formula . , , (R)., I orthe p @i?ltP 5
accept abl e sal ft hereof, rein ais 1. 2 3,4 or 5bis 0 1 2, 3 or
4, Gls‘ﬁ()@”"&"'zsdlsl 2, 3,4 0or 5 eisO0or 1; j |sPJCT/K!308’0036¢4 20
Xis (O, C(S) or CHz; YISCH2 or 9 eis O, YlsCI-lReV\,herelnRels
hydr ogen, (C6-C o0)a ryI or N ROR10-, Z i%s oxygen, NRO or CR'R 12; ,each Rl

i s independently sel ected from hydrogen, hydroxy, hydroxysul fonyl, 'hal o,
.(Ca-0Co6)al kyl, ner capto mer capt o( Cl - C6) al kyI (CI -Cs) al kyl t hi o,
(CI-C6)aIkyIsqu|n g - 25 C6)alkyl sufon g -C6)al kylthio(g-Ce)alW
(Gi-Cr,)al ky¥ P'ﬁw‘e@"%e) al kyl , ar@tfsrca@eyﬂ@é@s]awﬁ@}ionrt?mc@.) al kyl, (G-

(d - CB) al kom)alKoQ&naﬁbamawb(mxmaimkm:@hanm) al kyl , arhirdsulforategigt hyl , (&prnyl,
fornyl (qj - G@[ E’JII{%\PQHW uIFo‘Eﬁa b tr OSQC Bxg@zangl sul%é'nly% rél (9 ammolaréonyf&(r

hal o( Cl - C6 'Or dmet h
( C3- (C7) cycl) Jabaty a("(!j"iQ?G?séﬁ'WP'fO"M‘?@m»(y( C3- (G?Pd?%fﬂ@wdoﬁlk&lo}ycafb@ly)mmqﬂZr
E (C3CJ Cé)7§§$gglﬁbdﬂwlsamhﬂﬁnln6@ C7) qu bgﬁétgr)éla@l@ki&@fb@hv!g’ﬁlnt)(@L-ﬂé)alkylsulfonyiamlno

(G- C) YO SAIRATEE. o) %ﬁ%ﬁ“@ﬁﬁ?B‘i‘ﬁaﬂﬁf“& ) &GfielakeeayropRyeniEisfal kP ( co-
g ) al kehyl , lqsibztewrycad)aﬂwlwanog(lm@ 0) ar yl {CAGRe@rogryiaapdduanidite) al kyl (C-
g )Cgr;;l ?Gar &;qgftz%}@%f;gﬂ%ﬁ?&&Y&%ﬁ%ﬁ: o 0% ?)Hé(tg-zro)grgf(%cfg)éﬁ(yicyanoguamdlno
hydr oxy(C. gl HARYGRBSRE: C. A erRgmamIng(Er Lok diiebsmeTsions) diGy
(d - 86) A0k OB amiTio ) &b JdifyicyarGh)anldiapt aﬁT%cﬁﬁbqné% &Lk yaky byahoddanifiind | (C,-
(& G A S ) R -
( C6- C10) aryIC(GE Ky agqarﬂ,dm n@mmo&;ﬁqbﬁ@@ (S @@ gngp (C1-Cs)a!kylsulfonylammo(Q
E} Cér (C):)G() ?IC liyIamkmlamﬁibmcgz)?tmsds)au(ogﬁémwa&hko(c) egramlyi?ﬁnﬁl C6) adn¥dsutfon 1(c1-
(>(/36 01% ar %6%‘&'%%@ fg‘én?g@t 'k%‘) Sk r;;"wfmyce aB’E"l’“%?CG%f%hyéFﬁ"}?o
((Cl- C6)1§| k)f?"@?(ﬂﬁ%ﬂ?ﬂ?lw)@!["@(%ﬁﬁm‘?my@m néC G)alkoxycarbonyl(Q-Ce)alkylamlno(Cr
(C1- C6) al kyiggridaony| ayenaa,CLyRshalnsitkyl, (( Gmiftardokiilc; D, RAMMNGECTEL alkyl,
acetylamino(C,-Cg)alkylamino(C-Ce)alkyl,  (acetyl){{Cs-Cg)alkyl)amino(C,-Cglalkylamino(C -
Ce)alkyl, (C+-Cg)alkoxycarbonylamino{C4-Cs)alkylamino(C+-Cg)alkyl, (Co-
Cs)heterocycloalkyloxycarbonylamino(C4-Cg)alkylamino(C-Cg)alkyl, ) | {Cs
20 Gglheteroaryloxycarbonylamino{C4-Ce)alkylamino(C1-Cg)alkyl, cyanoguanidino(C;-
Cs)alkylamino(C,-Ce)alkyl, (C1-Cs)aIkylcyanoguanidiho(Q-Cs)alkyl}amino(C:,-Cs)alkyi, {{Cy-
Ce)alkyl).cyanoguanidino{C,-Cs)atkylamino(C,-Cs)alkyl, (01—Ce)a1kylsu[fonyiaminok01-
. Cglalkylamino(C,-Cg)alky!, ureido'(Cf-Cs)alkylamino(C,-C-.;)alkyl, (C4-Cglalkylureido(C,-
Cglalkylamino({C-Cg)alkyl, ((C1-Cs)alkyl)2ureid0(c1-Cs)alkylamino(C1-bs)alkyl,
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C6) ai kyI )2(%}aﬂ<wg=guawtﬂhnwel)1i[16;1 C6) al khdlgG|-CHallylaainotmdtdiempal kyl | ((CT- '

b f
IR L M

( C2- C9) het &t 'BQ?W"&‘R‘W%%'GH)Z?Mm no( & @éﬁ“b}f‘)kﬁsﬁf'%ﬂ?wm rRGEM:G) al ky

I, (C2- sz)hhbtcam)arkylbmmmwdnwaminammxa@w CepratoloriGaldip Ny ¢ Aodanglefiio@) al kyl,

ani nos (6] :

(C1- CG;égl k;ﬁl aWnogu I # B)n&@ém 'ﬁ%(%tfg)%@ﬁl'al ?(aﬁ ?W(C"Cs)a'kyl’ (Cr-Cojalkoxycarbonyi(Cy-

((C1-Co) al k@aba)l@amnme&woﬁﬂwt:@mym@ﬁacl -2Da1Ghnaidsafbonyl(C,-Cealkyl with the proviso

cyanoguani di,pQaGl; 68) 8!ty b Ghn PX A ¥} (Y BROZHATL HLNGY kL (BBl ((CL-
Cyplaryl wherein f and g are ‘each 1 and R°® is halo, R’ cannot be (Cy-Ceglalkoxycarbonyl(C, -
Cslaliylamino(C,-Cg)alkyl.



C6) al kyl ) 2( cyanoguani di no) ( C1- C6) al kyl , ‘

( C2- Cs) het er ocycl oal kyl (cyanogueni di no) (C1- C6) af kyl, 30 September 2004
(C2-Cg) het er ocyc) oal kyl ( C1- C6) af ky[ (cyanoguani di no) (Cl- C6) al kyf, (C2-
Cg) het er ocycl oal kyl (cyanoguani di no) am no, _
(C2- Cs) het er oaryl (cyanoguani di no) ( Cl- C6) al kyl _
(C2- C9) het er oaryi-(Cl- C6) al kyl (cyanoguani di no) (C1-C6) al kyi, am no(Cl 25
Ce) al kyl (cyanoguani di no) ( C1- C6) al kyl , ' )

(C1- C6) al kyl ami no( Cl1- C6) al kyl (cyanoguem‘%ﬁﬁo) (C1- ©o)al kyl,

((C1-Co)al kyl ) 2am no( Cl- C6) al kyl (cyanoguani di no) (C1- C6) a) kyl ,

am nocar bony! ( GhreriBh Bbpdundy GIRREHANI 1190 roSel iR KK Klnydrogen, halo, cyano,
(C1- C6) al kyl am_nocar Onéil Cl- (C6) af -ké (cyanoguani di no) (Cl- Cb) a? kyl,

( ( C1- Cb) al Ripprolypropistoxh BRIy 6y -SpRYY L Y FRReY (anteRicpPee®) al ky) ,
am nosul f onyl , . ofed peiyat kyhpounaosiubfraity inci(deGhoseOnteiia Rk yhd Riatenestl f onyl |

(Co- o) et ﬁﬁ%%@n@gégﬁéy A P ACCE Rl LA b il G-

C6) at kyl am n
( ( C1- CB) al kytycalytn-CrlappminripSmiatiys (G Giajylamino(Cs-Ca)eycioalkyl, hydroxy(C-

( C2. C9) het epapny t@nd, chtBMlami(OI-CHMlL ulelb@ Ryl ROSChdIaIdo(C,-
& R e L T o

((C1- CB) af ky! ) 2Qthei prefeCed Ganoiukrgd efiermoia lifcldy Ehosg @hergg ¢ is 1;-Xis C(O), d is
C6) al kyl suj-foR 'rgig@,(aggz@a,,?b‘lﬂl am nosul fonyl ,

(C1- Co) al koxycarbonyl am no( C1- | kyl am nosul fonyl ,. . .
(G2 Co) het o oy PISRITER SN A, Erge apRhesin AETint BRP d
( C2- C9) het 2ntiaeiilons; @ad by am no( Cl- C6) al kyf am nosui f onyl ,

am nocar bonyl (C1 30 Septenber 2004 WO 01/ 72728 PCT/1BO /00375 -7

-C6) al kyl am nosuf fonyl, cyanoguani di no( Cl- C6) al kyl am nosul fonyl ,
(C2-C9) het eroaryl (C1- C6)al kyl am nosul fonyl

(C2-C9) het erocycl oal kyl am nosul fonyl, R6 is one to three groups

i ndependéntly sel ected from hydrogen, hydroxy, hydroxysul fonyl, hal o,
(C1-C6)al kyl, nmercapto, nercapto(Cl-C6)al kyl, (Cl-C6)alkylthio,
(C1-Co) al kyl sul finyl, (C1-C6)alkylsulonyl, 5 (C6-C, 0)aryl suifonyl,
(C1- C6) al kyl t hi o( C1- C6) al kyl , (C1-C6)al kyl sul finyl (Cl1-C6)al kyl, (Cil-
C6) al kyl sul f onyl (C1-C6) al kyl, (Cl-C6) al koxy, hydroxy(Cl-C6) al koxy,
(C6-Clo) aryl oxy, halo(Cl- C6)al kyl, trifluoro(Cl-C6)alkyl, fornyl,
formyl (Cl-C6)al kyl, nitro, nitroso, cyano, (C6-Cre)aryl (Cl- C6)afkoxy,
hal o( C1- C6) al koxy, trifluoro(Cl-C6)al koxy, am no(Cl-C6)al koxy,
(C3-C10) cycl oaf kyl , (C3-C1Q cycl oal kyl (C1-C6) al kyl,

hydr oxy( C3- C10) cycl oal kyl ( C1- C6) al kyl, (C3-C10)cycl oal kyl am no, 10
(C3-C, 0)cycl oal kyl am no(Cl1- C6) al kyl, cyano(Cl-C6)al kyl, (C2-C6)al kenyl,
(C2-Co6) al kynyl, (C6- ClO)aryl, (C6-Ci 0)aryl (Cl-C6)al kyl,

(C6- Clo) aryl (C2- C6) al kenyl , hydroxy(Cl-C6)al kyl, (hydroxy)

(C6-C10) aryl (C1-C5) al ky[, ((C1-C6)al kylam no) (C6-C10)aryl (C1-C6)al kyl,
hydr oxy(C1- C6)al kyl t hi o( C1- C6) al kyl, hydroxy(C2-C6) al kenyl

hydr oxy( C2- C6) al kenyl , hydroxy(C2-C6) al kynyl, (Cl-C6)al koxy(C1-C6) al kyl,
(C1- C6) al koxy(C6-Ct0)ary[ (C1-C6)al ky[, aryloxy(Cl-C6)alkyl, (C6



I S C10) aryl (C1- C6) ai koxy( Cl1- C6) al kyl, am no, (Cl-C6)al kyl ami.no
((Cl- 06) al kyl ) 2ami no, (g@g- C10)aryl anino, (C6- Cl10) aay! (@g%?ﬁ‘lbﬁiz?% no,
am no( CLl--C6) al kyl am noNglFC2- (C9) het er ocycl oal kyl anﬁ,

( C2- 09) het™¥P8H73/PAni no, ( C3- Clo)cycl oat kyi (Cl- C8) al kyt ) armi RET/IB@I0037S

C6) al kyl car bonyl am no, (Cl-C6) al koxycar bonyl am no,

(C2- CB) al kenyl car bonyl ami no, (C3- C10)cycl®al kyl car bonyl ami no,

(C6- C10) aryl carbonyl am no, (C2 20 C9) het erocycl oal kyl car bonyl anm no,

hal o( C1- C6) al kyl car bonyl am no, (Cl-C6)al koxy(Cl- C6)al kyl car bonyl ani no,
(C1- C6) al koxycar bonyl ( Cl- C6) al kyl car bonyl am no, ((Cl- ‘

C6) al kyl car bonyl) (Qtéqr_mﬁylaq n)pgl,aﬁdﬁ@f formula I include those wherein ¢ is 1; X is C(O); d is
((C1- (ce) al k;))dly‘ﬁatlfblﬂﬂyhsy(;(aﬁ‘d-lzgwl)ﬁhn}ﬁé}e)iﬁﬁﬁiﬂ%dr&g@ll e or );%laigyn sul f onyl am no,
am no( Cl- C6) al kyl, 1- m . no(Cl- CQ)a 1- ) .
C6) al kyl ) zani no cﬁ%ﬁ?’fé%’%ﬁi“ﬁ‘&&r“S?q?%f&T’-“ )"b"."i?él“&’ &(B?@f-%%)‘é?ﬁ Ryt dis 1
(C6- Ct 0) ar yl anie FbkiElis 25nd@)inpRrgen '
(C6- C10) asy! ( Cl- CajtabrkoydigediBnbdundd bl | include those wherein ¢ is 1; X is CHy; d is 2;
(C1- Co6) al kyl \[ btg‘n | aﬁy&lotsgi- C%”Q ky[, @linclude those wherein ¢ is 1; Xis CHy; d is 2;
(C6- Ci 0)aryl car b H%‘P%ﬁ{’ BECL- c8) al kyl, ((C1-C8)al kyl carbonyl) (

(C1- C6) ai kyl ) ami nat_m-p@greddlopmpoqnds of formula { jnclude those wherein cis 1; Xis CHg; d is 1;
C3 CLO) eyl oatikighhle Cahalry hkAUEAGH Ris AR (C.-Colatin

(C1- C6) al koxycar banyl amfno( ) %/ , X L .
06) al koxycar bonyt (C1e EEETa\ACRRPEER ¢ B! tdudedhegefierein ¢ is 1; X is C(O); d is
E E: 51-06 C?) ?ﬁkfﬂyffrmﬂe&(img is ﬂﬁng;W:ah@M%?( %é:i)’: @)ﬁ@%ﬂﬂ&f}lﬂ?[ hydr|o§%n(. g—%z)alkyl
- al ky ( - - al kyl sul f ony
C6) al kyl ) ami E’g{ %@?ﬁ%@%@@?@%%a%ﬁeéu|_f onyl am no(C,-C)alkyl ,
((CB- Clo) aryl sul f SHYarprefemed coppelnks pf faimiuteol(ieiudeahask kperein ¢ is 1; X is C(O); d is
(Cg C)Zh g?)e:lg; <ra ; ?Oy &l mﬂ“k&ﬂeaegﬂ leé Qﬁﬂm)ﬁalakd/k‘,"fgei&gg inlglg%enldently hydrogen, (C4-Ce)alkyi
(-1 0) ar yi COLER i ﬁ%y@é?ﬁ%ﬁ?ﬁ& ‘S(C@f%s‘j"ﬁ‘?‘/’?& Re A Syare hydrogen.
( C6- C10) &Pyl car boier prefredroppeupps ofiforasiled| ikgiude dindse mikreirhy @rip Xyig C0); d is
C6) al koxycar honil CHR Girefeih) @ ik RRIFCARIGRYRC Gl LB Rl Cs
(CboCLO) ar vl g%-_g@gﬁl Iko %/Cgrnboﬂ lé)gl(l@ %%eal il Eddndently hydrogen, (C4-Ce)alkyl
(C1- CB) al koxy('C1- 5F"1‘I§ PaPio é‘i‘ F(CLYEBPE Ky Nvdpages or (Cr-Cojalit
?6023al lé:ﬁ)g 2am}{noc gmzmi@\g?rdﬂ ¢fydrmuls Chel@dy thbdektepeido myl; XGELeag das kyl |
- arykeae iR ¥: R® and R are each independently hydrogen, (G«-Ce)alkyl.or
(C6- C10) ar yl - | kyl car.bonyl (C1- C6) al kyl, anPnocatybgnyP, E%I =)3lyh
Sept enbe?(; 208%%%?“%‘7@§ '?’%’F%ﬂ%dﬁ PYEF7; -8 C6) al kyl ami nocar bonyl ,
(C (1 (C):)l C6|) ?Eliy%;hﬁzﬂr arefemey bom;(c@fidm@r@n!yll moludeoibesevieydin l(sEEilX is CHy; d is E) I
ary - 3/, npean Wl e (.3 b0 - ar bonyl ,
((C1- Co)al ky ' ocﬁ%@ﬁyﬁ( Cl- C6I§_ ;ff’gﬁgﬁ%gag %éﬁ‘gl%:w&’g n, TR of
((C1- C5) al ko %glaﬂai??flb(’@i?-e irk)289 K8 SR RowheriB iy | and R™ are hydrogen,
(ami no( C1- C6) al kyOjffenpretead b@mdunds(diﬁdrrmxyﬁ@&détgéﬁ)\?lekgﬂ an 1@;5(‘?39(:3@2983{4 1;
FTLoER R SCoRU S L ERHALASS EL  o
(C6- d 0) ar yi EmiGstaicpbpm €t 1:@8Y YR WheBLR’ is hydrogen or (Cr-Celalkyl.
C10) ar yl (C1- C6) al iyttenpefsieardampyinaShs fohat i rlciud@ Mok Mhereity ¥ RXYATRY (B
guani di no, u %%ﬂ?br %Rg)%?)@g-@)é%{l o q'(w%Or’e@%,CG-r%ho%aryl u%gén%o,_’ or 2.
((CB- Clo) ar yI'\P2ur e do/™ (s< APTY "EEBE) HF ¢ ipgpgndently
Other preferred compounds of formula | include those wherein RS is {Cs-
30  Cglheterocycloaikylcarbonyi, (CxColheteroarylcarbonyl, (Co-Co)heteroaryl(C,-
Cs)alkylaminocarbonyl, (Co-Co)heterocycloalkyl(C4-Cg)alkylaminocarbonyl, (Cy-
Cglalkylsulfonylamino(C,-Cg)alkylaminocarbonyl, ureido(Cy~Cg)alkylaminocarbonyl,  (C,-
Ce)aikylureido(C4-Ce)alkylaminocarbonyi, ((C+-Cealkyl)ureido(C,-Cg)alkylaminocarbonyl,
aminosulfonyl(C-Cg)alkylaminocarbonyl or (C4-Ce)alkylaminosulfonyl(C,-
35  Cgalkylaminocarbonyl.

Other preferred compounds of formula | include those wherein R® is {Cy-
Ce)alkylsulfonylamino(C,-Cs)atkylcarbonylamino, cyanoguanidino{C4-Ce)alkylcarbonylamino,



hal o(C1- C6) al kyl urei do, ((Cl-C6)alkyl)((C6-ClO)aryl)ure
((Cl1- C8) al kyl ) 2ur ei do, '#( C1 10 C5)ai kyl car bonyi urygggeptembeﬂoo“

urei do( Cl- C6) al kyl , (Cl al kyl urei do( Cl- C6) al kyl 1-

C6) al kyl ) NQ &/12328C1- C6) al Kyl , (C6- C10) aryl ur ei do( C1- Co) al kgt 1/1B01/00375
(C6-C1Q aryl) 2urei do( Cl- C6) al kyl ,

(C6-Clo) aryl (Cl1- C6) al kyl urei do( C1- C6) al kyiil;

hal o( C1- C6) al kyl ur ei do( C1- C6) ai kyl , (hal o(Cl1-

C6) al kyl ) ((C1-C6) al kyl ) urei do(C1- CG)aI kyl, '
((C1-C6) al koxycar bonyl (C1- C6) al kyl ) ur ei do(Cl C6) al kyl, gl'yci nam do,
( C1- C6) al ky! yedatierieyvaiwguanidineieletwigagbnyamirani do((C{- c:g)al@)zadakm(uﬂmo
06) al ky) car begulglsinameo éﬁ%&%ﬁ@ombmé %gn%kyl gcgﬁdﬁ]' bfd

Cl- Co6)alk b C1- C6) al kyl | |
ECl csg gl k%%@er li(@)‘i%aé‘f'ﬁ"no( ci )‘gflrﬁgﬁ’?‘i@g&ﬁ’) Wv‘c}D%cﬁ @X'gé e Oor
( C6- Clo) ar y| emirosulfghyl(Cy-Ci)aigyteatimnylamino.
((C8-Clo)gryl car b@ﬁl-)é}-)p%fgi'edc@n?d&lﬁ%is) & BERTT e (S8 HRAY £ inocc,-

C6) al kyl
(210 aryl Eomkagsp A e aelb SRy G Eeitm €B) @AM RgIREnaasluhreido
(C6 C;% |C&O|) ;ar Iyl w%m&rmﬂual@l(wmﬁm(l%é{do cgs § C?kClo) 3(C¥b§)ﬁ%t&%@l(b903§éik;(lﬁr§&o
a (6] a

(2 o) ol by SRR E RSNG| C PR ar et er oar yi(Cr
( C2- C9) het er Gopkyl@anesarbonyiCz-Coplikueidpoar \((Q-ChalkgibprainkgdrbanytiC:-Co)alkylureido,
ndepondent| 5‘%’2‘?“‘3‘%‘2%“3?9?@@ R O 26 al
( C1- ©6) al kyi sul fog’&\ %16%%"&}&%&% 8%@}‘\ Q/@E‘ %?%Fk‘ﬁwe'“ R®s am'"o(c1“
hydr oxy( C1- Cea)aikﬂ%d(wylamm d@@@s)@@lahikg(c;-C&)aikwdl.dfonylamrm (6§ 2@alkyl);amino({C-
hal o( Cl- C6

al o( ) abkam If&n@%w@@ %&ﬁaﬁﬁlno(cz% @ﬁmbﬂa@ma (é&?y 81@166 )%kil%/ np(Ce

(C6- C10) aryl am no | k
(C6- C, o0)ar ﬁgﬁi‘@mf&% 1 0) ar y'I’ )é' (C+-Colalky ureldo(c.,
(C1-Co) alfkyl Caalsdsworgtamine, ( CL- @6) a*)ﬁmmdi?oﬂ%)aﬂmmﬁony!ammo

Cz- C6) al k ) b
Cro) ar)y?cafﬂﬁﬁﬁ'f"%%‘*ﬂ%‘aﬁﬁm APIGEARNRGET | U ATho ¢ éw salienys ”vr&
C5) al kyl car b&ﬂ ﬁ@"%‘@m‘dwfaﬁk W%ﬁafw 0(01 efts H@wwawmq(@
((C1- Cs)al kSZ&)al&rldmmTyria)r(no( C1- C6) al dephgeambmt(C,-C)eiylsadmdeana car bonyl )¢,

Cl- Co6) al kyl C | kyl ,
(CI- 08) k%%ﬂ@“"‘? Rl id"‘l’@i” 1 ) o Moy | cr
( C1- 06) atky! caf! b\@ﬁwwéﬁlif%'e@moce) al(Ryfeal y@sarrwsulfonylammo arnmocarbonyl(cr
C10) ar yl car bogtkyeti ﬁ“@(;m‘;)msa‘fdwbmiﬂ(x( Cl- C@f)?za‘t;]ibété?@d’ybl@élWk))@carbonylammo(a

(ClL-C6) al kyl %?ré@ al ko C. vl , ) al kyl ,

(C - C6)al koxy?gak){r }-‘. fa lr@éé‘.ﬁ &gpfo(aa(f% )i%‘lal ghgealﬁya%ur}orﬂy%mmo

(C1- Co6) al kyl car boﬁS'i'F‘f Pr@@ﬁ‘-’-@@‘)i@ﬂwsﬁfmﬁyi lnC’(’@t‘)ﬂ’lQSﬁO}flwslm BEB @@@egmtﬂnrdaer

2004 -9 C6) d@dsﬁmmb@ﬂyéuan@m nocar bonyl c( g%_;aamngocar bonyl , ' (Cy

((Cl-Co) #%) am nocay b?onl)( ‘&ﬂ @/ @g\ nocar

ani nocar bonyT{ &< e ¥ gyariqaignigiag o kyI arrE ﬁtFWBWW?r@W@’S'%ﬂ kyl, (C=

{(Cl-C6) al kwymwdgam@wb)@@cmgmwmq (Cr C,c,_)heteroaryl(c1-Ce)a|kylcyanoguanidino, :

(C6- G 0) ar y| anhaecalpritkhdglafi@ia! k3(‘3i—CSéil@‘anﬁdd@@,hcs)alkylcyanoguanidino, ((Cs-
Ce)alkyl)zamino(C,-Ce)alkylcyanoguanidino, aminocarbonyl(C,-Cg)alkylcyanoguanidino, (Cy~
Ceg)alkylaminocarbonyl(C4-Cg)alkylcyanoguanidino or ((C4-Cg)alkyl)zaminocarbonyi{C,-

30  GCg)alkylcyanoguanidino.

Other preferred compounds of formula 1 include those wherein R® s
aminocarbonyl(C,-Cs)alkylamino, (C,~Ca)aikylsulfonylamino(Q-Cs)alkylamino, (Cs-
Cg)atkoxycarbonylamino(C4-Ce)alkylamino, aminosuifonyl(C;-Ceg)alkylamino, {Co-
Cs)heteroaryl(C4-Cg)alkylamino, acetylamino(C+-Ce)alkylamino or {acetyl}((Cs-

35  Cg)alkyl)amino(C:-Cg)alkylamino. A '

Other preferred compounds of formula | include those wherein R® is cyano{C;-

Ce)alkylaminoalky! or aminocarbonyl{C,-Cg)alkylamino{C-Ce)alkyl.



urei do, (Cl-0C6)al kylureido; ureido(Cl-C6)alkyl,

(Cl- C8) al kyl ur ei do( C1- G@al kyl, and gl yci nani do; 5 & andC REPEFDELALH

i ndependent |y sel ected omthe group consisting o ydrogen, (C1l-

C6) al kyl, WeBVE® aryl, (C6-Cl0)aryl (Cl-C6)al kyl, (Cl- Cs) aPEyiBarensny|
(Cl-CB)aIkyIcarbonyI(Ci Co6) al kyl, (C6-C10)aryl (Cl1-C6)al kyl car bonyl

(C6- C10) aryl (C1-C6) al kyl car bonyl (C1- C6) at¥eyl , am nocar bonyl ,

(C1- Co6) al kyl am nocar bonyl, ((C1-C6)al kyl ) 2am nocarbonyl and (Cl-

C6) al koxycar bonyl; and 10 R' and R12 are each i ndependently selected from
the group consisting of hydrogen, (Cl-C6)alkyl, (C6-Ci 0)aryl,

( C6- C10) ar yl ( C1- CEfh&r Rl;ﬁerreayaﬁwds oo hinRleseythosey whessily RET- 08y kiiny(C- 15
(Cl-Cse)al koxxo@akytmmbm)amw nwacefy@@(ema)akmhmw ?aawyfamm@a@sbw ) 2ggno,

E% 080532:31:%;0)%&?’%@&%@@ %@%@ﬁw g‘%\‘ﬁ%l' rlbggglaﬁwoggcar bonyl am ﬁ%?

(Cl1- C6) al kyl §u)h¢ternwc@ﬂkyl@<ycqr@w!amln0(c1-Ce)aikylammO(CrCs)alkyi (Co-

(0(138) g%l) ;;ar Ib Mé@ﬂh@@d&%ﬁ}@ﬁhdﬁ@;sezgakﬁé}m(b%sﬁ@:al kyl car Bonyl aRe(c,-
C6) ai kyl ca)r/b@g?'f‘%ﬁﬁ“ﬁcgc Eoriot oty irlivaargguanidie CrdsiiiymineEr-Cefi kyiGani no

, (C1- Ce)alkyl)cyanoguanidino{C,-Cg)alkylamino{C,-Cg)alkyl, (C4-Ce)alkylsulfonylamino(C-

06) al kyl car bepul ARHAREGA! Kileich{E3:CRIGUHR IHa] DO, ATLANGhold) 3l ky

Cl-
% a: E"T%S‘é{s ﬁdﬁéﬂﬁgﬁaﬁ a: E;IHK(C( @@a'wwe@@ﬁc?g)eg)@mﬁ@?ﬁs%wyl ami Ao( C1-
a am a rdgamyk.am no a
(Cc2- nglhet er oaryl e 0@@) any sul fon i no,
6@}5#3%@ ?@i E&?sﬁ& faJrTI(uYa ! Iﬂé’% tg%s)? vg}?{é l& ety!am

(C1-C6) al kyl sul fon m nocarb
C6) ai kyl ami n@dﬁ‘k%fﬁﬂﬂﬂwlﬁdcf Qelp lc1a@»%ﬂq(%)awmwm@mtmamwmm(cr
ce) al kyl) 2amggmrmﬁmb@aﬁm,-c@alkm&@drb@ﬂﬁ%m@%@1@6¢§AWdechhnyl(c,-

c0 a1 e b AR AT (oo

hal o( Cl- G:%) apﬂﬂkmmoﬂ%tﬁlb@iﬁ?ypéﬁ*kﬂo@I@I!O@&?wi@yﬁp)a&wvmbr(@hn@@l@I-%yellkyl (Cr

(C1- C6) al kyl @L]héi@é&}élo&fé{ darbdfyibmirofdelc.feiyel Kyl) 2am no( CL- LBhafsMhino(c,- .
|

car boxy ( 1. ORlahsont hgﬁ)@%;%gggag& pg)%wm@@mo(%few%l kyl with

ani nocar bony
the proviso that OtMalenreaerreb cogpoghdseof famulig |ancajdeambselwhé(eMSR"C(sC))mmb’(ms

ng-‘g-ﬁ 1Za'g(§n %M??bml%%%[éggﬁ% oSé%é@@) s(C6 (C gx@%%{h Fe)apylgmiﬂ%r&nw €

C6) al kyl &hi nBTEACchy a'lqﬁw 30 %&sm lﬂfféffOé? @a'lqsw&%u%@ks&f
formula | i nerh:uuteruohﬁ(@e-o.gjamylemhoﬁrbdnslaimyd(ng:anajkyl hed, @) Cal@m;arbonyhrﬁrﬁaQ
trifluoronet 1- C6) al kyl
(CL-C(j)al kyP%:%{r %@c{%ﬁg'{%@@xd?algrred conpoundsd(of ISLllfon%lamm%(F’hde
t hose wher ej fe/# °P€9°'a’|'9é1"é>&%1h s}ifepender®i- 95)@'@’@@%”@%3% rom ( GRiGEPal kyl
(C3-C8) cycl ool tamiasmoot/inEts abkaik, - 0L Ofdiatoc/BARNGYERY| | amino(C
El?ér ggi/ ( yl éﬁ%l@%%c%&r@la‘ﬁmo’(c (& Jiall@) aI Kyl am(80&C)ﬁeterogrylgxyca:%on%an‘nno(cr
Ce)alkylaminocarbonylamino(C,-Cg)alkyl, (Cz-Cg)heterocycloalkyl(C1-Cs)a!kylammocarbony
lamino{C4-Cg)atkyl, (Cz-Gg)heteroaryl(C1-Ca)alkylaminocarbonylamino(C1-Cs)a!kyl, ureido{Cq-

Celalkylureido(Cs-Ce)alkyl, (C+-Ce)alkylureido(C-Cs)atkylureido(C+-Cg)alkyt, {(C+-
Cs)alkyl)zuretdo(Q-Ca)alkylureldo(C1-Cs)alkyl or  cyanoguanidino(C,-Cs)alkylureido(C4-
30  Cgalkyl.

Other preferred compounds of formula [ include those wherein R® is amino{C;-
Ce)alkylsulfonylamino(C,-Celalkyl, (C4-Ce)alkylamino{C,-Ce)alkylsuiforylamino(C;-Cgalkyl,
((C+-Ce)alkyf),amino(C4-Cg)alkyisulfonylamino(C,-Ce)alkyi, acetylamino{C,-
Celalkylsulfonylamino{Cs-Celalkyl,  (aceiy!)((Cy-Ce)atkylamino(C+-Ce)alkylsulfonylamino(C,-

35 Cgalkyl, ureido(C1-Cs)alkylsu!fonylamino(C1—Ca)alkyi. {C-Cg)alkylureido(C.-
Celalkylsulfonylamino(Cy-Ce)alkyl, ((Cy-Ce)alkyl)ureido(C+-Ce)alkylsulfonylamino(C;-Cg)alkyl,
(C1-Cs)alkylsulfonylamino(c',-Cs)alkylsulfonylamino(C1-Cs)alkyl. cyanoguanidino(Cq-



C6) al kyl, (Cl1-C6)al koxycar bonyl am no( C1-C6) al kyl , ureiQ?é§%-C§%%Fgéa¢

(C1-Co) al ky
(Cc2- CB)hete
| include¥Pl
Z i s oxygen.
is 1, Xis

01/ 72728 PCT/1BO /00375 -10 O her preferred conmpounds of fornula I
incis 1l Xis CO; dis 1; Yis CH2;, eis 1; and Zis NRO

t hose wher.e
wherein RO

formula | i
1; and Z is
mhereinrcr
preferred c
is 1l Yis
(Cl C6) akky
cis 1; Xi
are each in

is 1;and Z iGlabyignisasuligntmningCeCalk dr torpoalndgantdostieunpiamo(C 10gRlkde t hose

wherein c i
R1 are each
eis 1; and®

preferrdd cOaptiptsamudridim)Ca s)aikpc| rmazgmhmeymy@yandaubrﬁduﬂoxd(deﬁu&( O;

SHBEIBEI D o e

is 1;Y |s
hydr ogen,
wherein RO
formula | i
wherein R8
(C1-Co) al ky
preferrdd c
is 1 Y |s
hydr ogen,
wherein Rl11
i ncl ude tho

20

25

30

35

urei do(Cl- Co)g@d kyi, (C2-QC9)heteroaryl (Cl
Yy

rocycl oal kyl ( CB)aIkyI Q her. preferre onpounds of formula
ereincis 1l; .Xis ; Is 1; Yis BOH003351; an
%7 Zhh O; di i s REAZEBOY0G d

O her preferred conpounds of formula | include those wherein c
C(O; dis 2; Yis ethylene;-1&and e is 0. 30 Septenber 2004 WO

I s. hydrogen or (C1- ﬁ?&alk | . O her preferred conpounds of

st fflsUoRyamingiteCele

ene; eis
srocdabSuEr eyt dodiamito et e vinelte
@Ws@fonﬁarmmo(&w@e)zlkvrs NR9 wher(€i-fs)Reeiosyduatiyiagearbaiyiamino(C,-

k%p@&b@mnﬁﬁﬂﬁgtr@ga mpounds of f or@ELEgndierbdMib b erein
é)gﬁ%dlfﬁwvn H?fé 6%,;(@ s CHR8 wherein %?Bte é}ﬁlﬁgg%b .&%ﬁgﬂg@

b ( c1- o) AMRGAUIoyfamine{Crcss)akiviey | car bofg

i ncl ude

(Ps%e)alk»t(cvewwrd-rw)(psca)alkyismfwla@mzs(Ce i s
@igen. 5 O her (O ei)ﬂﬁw)ﬁdyaﬁt@@wﬂldﬁﬂﬁcpé )ér%jm&r@ralrmdog LG'EW hose

a&@%ﬂfk?nyieﬂr'%o(%m, d

e

FIEN Br bSny!l ;

s 1, XYthet é’s?}nedd éoﬁrpo&ndsY dfs éﬁ \qhqrcrardg @%S&S W'NR%Rl R9. and
c;_ya

|ndependentl édrogen

YAnoguapRpiey kein RL errgeawﬂm )alsz 5 Ot helfCr-

Cs) eyl %r@er@rrﬂm() 4l kyl rC@a@terpawereswwwammmrcr
Dekiigle thommdrce.rced)mkchyaﬁoéuan%nb cﬁ:ﬁarkﬁi i's 1(c -Cali§lafmiBe, -

PR oG Ry R B G oy EtsgitponGiner

&epk¥inds of f @Minerar qmyr(ﬁcce)dbyl(rcrrﬂmgwarrruiwﬁcﬁcoarm 1; X is(@GH2; d

C%R@arﬁﬁ@faﬁdoﬂyl@ﬁ-oﬁyar yferre eachy,i ndepen 1ty
(Ehatinahhy aéboﬁi’)&#%% %quata F'B‘%@lf is 1; and Z is CRI1R12

r%?ﬁfl%’brrpounds of formula I

se whéther nprefefred 1comgogndSHRf fdrmua 1; include those wherein R® is (Cs-
Cs)heterocycloalkylsulfonyl, amino(C-Cg)alkylaminosulfony), (C+-Cslalkylamino(Cy-
Ce)alkylaminosutfonyi, ({C+-Cealkyl)zamino(C,-Ce)alkylaminosutfonyt, {Co
Co)heteroarylaminosuifonyl, ureido(C1—Ce)alkylaminoeulfonyl, (C1-Celalkylureido(C,-
Ce)alkylaminosulfonyt, ((C+-Celalkyl)aureido(C-Ce)alkylaminosuifonyl, (C.-

Celalkytsuifonytamino{C,-Cs)alkylaminosulfonyl, (C1-Ce)alkoxycarbonylamino(C,-

C_s)alkylaminosulfonyl, (Cz-Cg)heterocycloalkyloxycarbonylamino(C,-Cs)alkylaminosulfonyl,

(Cz-Cg)heteroaryloxjrcarbonylamino(C,-Cs)alkylaminosulfonyl, ) aminocarbonyi(Cs- .

Ce)atkylaminosuffonyl, cyanoguanidino(CT-Cs)alkylaminosulfonyl. (CxCg)heteroaryl{C,-
Ce)alkylaminosulfonyl, (Co-Ce)heterocycloalkylaminosulfonyl, Other preferred compounds of

formula | include those wherein R® is halo(C4-Ce)alkylaminocarbonyl, hydroxy(C,-
Celalkylureido, halo(C;-Ce)alkylsulfonylamino, (Ci-Ce)alkoxycarbonyl(C4-Ce)alkylamino(C4-
Celalkyl, hydroxy(C+-Cs)alkylaminocarbonylamino(C1-Cg)alkyl, halo(C4-

Ce)alkylsulfonylamino(C4-Ce)alkyi, aminosulfonyl, (C4-Ce)atkylaminosulfonyl, ((Cy-
Celalkyl);aminosulfonyl, hydroxy(C4-Ce)alkylaminosulfonyl, and {C+-Colalkoxy(C4-
Cglalkylaminaosutfonyl.

Other preferred compounds of formula | include those wherein R® and R are each

indeperidently halo, halo(C-Cealkyl, (Cy-Celalkyl, (Ci-Celalkoxy, trifiuoromethyl,

trifluoromethoxy, hydroxy, aminocarbonyl, cyano, ureido, (Cy-Cg)alkylsulfonylamino, {(C,-
Ce)alkoxycarbonylamino or glycinamino. ‘

d



25 Y is CHR8 wherein'R8 is NRORi O; RO and R are each inde endentl
hydr ogen, (Cl1-C6)al kyl or (Cl-C6)alkylcarbonyl; e is 13 pbere? (%/3@
wherein RO is hydrogen or (Cl-C6)al kyl. O her preferred conmpounds of
formula I include those wherein R4 is (R5)r(R6)9(C6- Cl0)aryl or

(R5) 1(R7)k, (C2-C9) heteroaryl wherein f, g and h are independently | or 2.
Ot her preferred conmpounds of formula | iiacl ude those wherein R5 is (C2- 30
Cg) het erocycl oal kyl carbonyl, (Cz-C9) het eroaryl carbonyl,

(C2-C9) het eroaryl (C1- C6)al kyl am nocar bonyl

(C2- Cs) het er ocycl oal kyl (C1- C6) al kyl am nocar bonyl , (C1-

Cs) al kyl sul f ony| amémbodu@h: @6 )rekitdey ihaphamnaeaikdlp Rigdptable acid addition salts of compounds of

ur ei do( C1- Cﬁéﬁhﬁﬁﬁh%&%%& u
06 i Ryl ur or oy ey a?nwng%uas{d%]r?rrm the pharmacentically acceptable acid addition salts of

((Gi - Cb) al k§f %W@P%?ﬁmt%’mq{wgrﬁnmea&%onyl

ani nosul f onfitbseCihicR ) faink yoroxR0&Ed heanbn @blts( G: Q@)@'%M&ﬂif&b” ?‘l’h !&rﬂcé@l

Ce) al kyl am pQ 0 Q} reF1 8un s.of fornil I nc those .

wherein RS 15 %T éér)lalsﬁ Q‘? *]({r% OH%(@ %’?'&WRW@&%’%I“&W%@UW&E

cyanoguani otr'?\r&f?telpfee)rﬁtekyrué ah@owe aveate, iaeetesepatemercm@ztamme Bilat vzl 28

PCTI | B / 00s¥é&inatel 1 dielatd 6 C ni I ni.no,
((C1-Ce)ai éﬁ]f anrﬁ uanj éﬁﬁléggt& ygmg@'k Igégar bon %P@Ja@' RO hate,

ani nocar bon %ﬁx Al kyPRasoonaley nop' epesty ét er 6@# yl (emoate  fie.,

C6) al kyl carbbmelfwhnﬂblﬁ-(z 2roRg B hepbthoatg)hical kyI (C1- ) al kyl car bonyl ami no, or

am nosul fonyl (Claf: . her ferr d_conpounds of
formula I F‘Cl udgt(t h‘(a;ésng'JM AIV\%%E Feawéﬁggqtéggbrﬁe ?1“(%“ alts?%? l}?‘gplmucal bases

( Ck- 06) al ky A Hn 67 el LEPER A RiFPaT @bprmacetically acceptable base salts of those compounds of
((C1-Co)al kf}OhI)UE!EI atnc(atdie Bnat iy bd [hﬁdedﬁt,fonn non-toxic base salts with

-C9)h |
(G- Co) et %"ﬁi PRSI ITFIHE 8t 5091 et spenadprvpets

ani nocar horiy/ "@JPQEWW FEEPYle C(a@:_ps such as a}kalr metal cations (e.g.. potassium and
C6) al ky| anisndicra) drairykalrislealp Jiatok ytioisfe! ,ca!c:um and ma esuum), ammonium or water-

((CL-C6)al iﬁhﬂl@%ﬂ? ?q’dmgrpyéﬁscalsugp )& mé{hﬁglucar’nme- meglumlne) and the lower

acetyl am no( Cl
(acet yl ) ( ( @ arsigmmonym %ﬂ‘i‘\oﬁ@(@f-‘a@@ﬁa’lfkhﬂﬂmoeut@dly aGtepiable prozfie ameds.conpounds  of

formula | incl udee cbaganwher iﬁb rhv@ﬁtrohﬁna@%ﬁ@ﬁ%‘ﬁn—ﬁ@&'uﬁ%'b%ﬁ?sf Oﬁ%eﬁ%
(C1- Co) al k}gj? o[gggmg@ealk uﬁ%fﬂ% C.j-Co)alk 2am no
06) al kyl sul f onyl am no, acet g ant A R Ssﬁﬁ“?r@rtf??sa?ﬁ"ﬁ%‘ratmns and as
(acetyl )((@l’ﬂlﬂﬁ‘)faﬁf??fyl yam no(C1- ©6) al kyl sul f onyl ami no,

do( Cl1- C6) al keet gddln a Fe
&)eial IC<)§/I suf fg)rj ﬁmﬁgogﬁg&ﬁ% QIQ;L gﬁ%gr ﬁ%d(o%{fg%?g?"ia lll‘ghﬁlmfnomlogmeno, (Cl-
C6) al kyi sul Rk rﬁ%rfs SR 5‘383?‘[?9/% PEFR | ami no,
cyanoguanl di no( lee@sgtmmw dicéted) yheatiyh al,kenyl and alkynyl groups referred o herein, as

((Cl Co6) alﬁ ‘%"Eﬁ %g%%yanl di no( C1- ﬁg
ani nocar bo 'éf‘ ) IEWé‘[?PPBﬁ%"‘éfﬁﬁ&d‘)’d‘(P@Pﬂ CYG'O utyl, Cyclopeﬂtyl cyclohexyl or
cycloheptyl) or be finear or branched and contain cyclic moieties. Unless otherwise indicated,

halogen may include fluorine, chlorme bromine, and iodine.

(C3-C1p)Cycloalkyl when used herein refers to cycloalkyl groups containing zero to two
levels of unsaturation such as cyclopropyl, cyclobutyl, cyciOpenty!, cyclopentenyl, cyclohexy!
cyclohexenyl,  1,3-cyclohexadiene, cycloheptyl, cycloheptenyl,  bicyclo[3.2.1Joctane,
rorbomany! efc. : : |

7 {Co-Co)Heterocycloalkyl when used herein refers to pyrrolidinyt, tetrehydromranyl,
difdrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyt, methylenedioxyt,
chromenyl, barbituryl, isoxazolidinyl, 1,3-oxazolidin-3-yl, isothiazolidinyt, 1,3-thiazolidin-3-yl,
1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-y1, piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-y,
1,3-tetrahydrothiazin-3-yl, - tetrahydrothradrazmyl morpholinyl, 1,2-tetrahydrodiazin-2-yi, 1,3-
tetxahydrodlazw -y, tetrahydroazepinyi, piperazinyl, chromanyl, efc.



C6) al koxycar bonyl anmi no( C1- C6) al kyl sul fonyl am no, am nosul fonyl am no, (Cl 20
C6) al kyl ami nosul f onyl ami no, ((C1-06)al kyl ) 2ani nosul fonﬁoa%?m nber 2004 :
anm nocar bonyl (C1- C6) af kyl anm no( C1- C6) al kyl sul f onyl am no,

(C2- C9) het er ocycl oal kyl oxycar bonyl am no(Cl1- C6) al kyl sul f onyl am no or

(C2- C9) het er oar yl oxycar bonyl ani no( C1- C6) al kyl sul fonyl am no. Q her preferred
conpounds of formula | include those whesein RS i s cyanoguani di no,

(C1- C6) al kyl cyanoguani di no, ((Cl-C6)al kyl)2cyanoguani dino, (C2- 25

C9) het er ocycl oal kyl cyanoguani di no, (C2-Cg) het eroaryl cyanoguanl di no, (C2

C9) het er ocycl oal kyl (Cl- C6) al kyl cyanoguani di no,

(C2- Cg) het er oar yldc¢- C&Hélé)oafykyrbfﬁyamgumibndl Rfars to furyl, thienyl, thiazolyl, pyrazolyf,

‘("‘g‘l”‘(’:g)ci | E?%%rhé%él &ﬁ%@g‘%&i@ $ ggrr%yl azolyl tefrazoly. igidazoly, 1.3 5-oxadiezoly, 12,4

C6) al kyl )2 a‘?’r‘?ﬁ’ﬁ?@@ 1@§ aﬁaﬁyﬁlng a g@ﬂ@@q:@plﬁb 1,2,3-thiadiazolyl, 1,2 4-thiadiazolyl, pyridyl,
am nocar bo I‘nyhrﬁﬁﬁl Eoagihky bﬁMéﬂ%UﬁB Ui, (A 3- -riazinyl, 1,3,5-triazinyl, pyrazolo[3,4-

.C6) al kyl 1-
(&1 &by Zlmk R A B A RO et heroamoeten 5.,
preferred Gﬁﬁm@m@fl'n@'tﬂr&ﬁm berlzoxamiylu denzothimzelylbendiothidRblyl] Benzisoxazolyl,

?rglnotc::g; gf) kﬂiéhz(uﬁliaz@@) , ahilinHpRiRk 13&%3@%%%&2&&9@ ! |§t§genfb(‘ugnyp@oﬁﬁldié|¥ll em no,

am nosul for!nncrg' ‘?ﬁ i{?np%%'ndsc’qf'@w QYA ifhalaging.cauinsplviauinaraioy.
acetyl am n@@@xmwabﬂcyl am no or (acetyl)((Cl- 35

Ce) al ky) ) am no(%@ﬁegl,ggyh@gmlg%m t@ﬁ[e g}ef ehrﬂ}r g(rjn ﬁgg}jck);{]dirOf formul a |

i ncl ude those rein R5 is cyano(Cl- al Kyl
am nocar bonyl (\gfﬁﬁéﬁr‘ﬁlwﬁ/‘?‘érﬁsﬁﬁ(‘@ﬁlwme@yw an JgniRepibenybanin® @R&e\WO 01/ 72728
PCT/ 1 BO1/ 00375 -Ti t@ntiertylraefied iedh, erypernds 01 Lo t hose
wherein R5 degneag@atbweam no(Cl- C6)al kyl am no( C%YCG OHM’ Iﬁolétywe%m QE)’]
(acetyl) ((C1-C6)al kyl ) am no(Cl-C6) al kyl am no( C1- CG) aI kyI (C1-
C&) al koxycar bon ﬁ’él‘ﬁ“ﬁd@’@fg‘@@ﬂl&l’ kiﬁluéﬂﬁlhﬁ@(ﬂ@@ytﬁ)ra:lal@rlcnonél@?ouphavmg the o
C9) het er oc yatibwiag foyhugexy car bonyl am no( C1- C6) al kyl am no( C1- C6) al kyl, (C2 5
C9) het er oar yl oxycar bonyl am no( C1- C6) al kyl am no( Ch Co6) al kyl ,
cyanoguani di no(Cl- C6)al k I no( C1- C6) al kyl ,
(C1- C6) al kyl cyanoguani di nqx( C1- Cp) al kyl am no(Cl Co6) al {yl, ((C1-
C6) al kyl ) 2cyanoguani di no/(,Glxgﬁ)f%I kyl ani 51o( C, - Ce) al k /5,
(C1-Co) al kyl sul fonylngvgwo(Cl- ~Cp) al kyl am no(Clécag k\N
urei do(Cl- C6) al kyl a (C1-C(s)al kyl, (Ci1-0CB)aFk
C6) al kyl am no( C al kyl, )
((C1-Cb)al kyl )23?“0? ((EE-E@%‘}C%CW&]&?‘HQ?BI(@%‘)%?SR‘W hespin mayrefer to a
am nocar bohmtionsl gfolp 66jiralthe/biwing drfadiaC6) al | cyi . Ot her preferred conpounds
of formula | include those wherein R5 is acetyl m no( Cl1-
06) al kyl car bony!l ani no( C1-,c6¥8I kyl ,
(acetyl ) ((C1-C8) al kyl )amg\o(Cl C6) al kyl car bonyl am nﬁ( Cl-

é / \ \ : or é / \N

HET :

.

ureldo

SHET

. wherein “HET” may refer to a (Cx-Co)heterocycloalkyl or (Cp-Co)heteroaryl group and the nigrogen
-of said gronp may be the place of attachment.
" Theterm “mercapto”, as used herein, may refer to a “HS-* moiety.

‘The compounds of this invention include all conformational isomers {e.g., cis and trans
isomers) and all optical isomeérs of compounds of the formula | (e.g., enantiomers and
QEastereomers), as wel? as racemic, diastereomeric and-other mixtures of such isomers.

A second aspect of the present jnvention also provides a pharmaceutical composition for treating or
preventing a disorder or condition selected from autoimrmune diseases, theumatoid arthritis,
recent onset type | diabetes, lupus, inflammatory bowel disease, dptic neuritis, psoriasis,
multiple sclerosis, polymyalgia rheumatica, uveitis, vascuiitis, acute and chronic inflammatory
conditions, osteoarthritis, adut Respiratory Distress Syndrome, Respiratory Distress



C6) al kyl, ami nocar bonyl (Cl1- C6) al kyl car bonyl am no( C1- C6) al kyl,

(C1- C6) al kyl am nocar bonyl (C1- C6) al kyl car bonyl am no( Cl1- C6) al kyl,
((Cl1-Co) al kyl ) 2anmi nocar bonyl (C1 15 C6) al kyl car bonyl ami msgﬂteﬁﬁ)eﬁtmql
ani nosul f onyl ( C1- C6) al kyl car bonyl ami no{€1- C6) al kyl, (C2-

C9) het er ocycl oal kyl oxycar bonyl am no( Cl1- C6) al kyl , cyanoguani di no( C1-
Cs) al kyl cardyodwyrheant méG] 1O0G)dd repytfusion injury, glomerulonephritis and chronic obstructive

cyano( C1- C&)al.ky) &%J@Q@dﬂxﬁmlz@@{c%dﬁﬁasazsma at@‘,mkna%l@m LhEgicnupannds of

formula | i'nclude those wherern I'S
C6) al kyl am\ﬁ@d&febt&)ﬁ,y V%lﬂ IWBI(T@:EU% ug]uwz} hcpatms Guillian-Barre, chronic bronchitis, xeno-

E (Cl C6) ;3.| lk)trlaﬂ)ﬁlmmﬂ(uﬁalmﬁﬁ))ﬁdm)kg/trs&m cﬁlDﬁ:&E;iilDﬁ%éh LranE;@anl Eudjedtion, GiflerdsBgraviskitdtenosis,
Cl-Co) a y II’II! r.oonyl am. o 1- | ttosis an
b nocar boril G e Y L BLAARE GRAY, SRS FsfPdf it an
al kyl car borf§Auelef %@ele}id W%yaavekSy Pl In G elpBtn {imiing We@@ﬂum off qipkines and/or
E% %g a: tyﬂmcuak fnamythadH, BEE @;lzco%alalhckyﬁ camaa@g:@n bﬁlgﬁbﬂ{'fbﬂﬁﬁﬁé%%@%%@féﬂk 5
al koxycar bon nocar bonyl am no al ky
(2. CO) het SPBEGIBAY yPO YL A D, P el it By PRGE BBl et Bl
C6) al kyl amapﬁg@q%@ﬁwlﬁxnpmg:@pa G@l)va],wv -2, HIV-3; cytomegalovirus (CMV}), adenoviruses,
(CGC)Z |C§) lhet Q{eﬁﬁd’%{sﬁé(&l@@hl}%ybé?me sg;}ﬂex) for treating sequelae associated with infection where
al kyl am nocar honyl am n -
(052 5} ot SR BT pesre G o Pt e By YA ppge,
(Cz- C9) het guimaissyd {aGige ToYegliakiy, [pamisfomatiob arrd}bbmmsmpt(o@]psc%t)cakmmy Ih¢patierfa@iueto ( C1-

C6) al kyl ur eh Qo Glafd ek hlaki syndr dial inf lyer S, lyme di
(Cl- c6) al ky] ur ei doga_dlS CG% al kyl ur i do( Cl- O5) "Racme i(‘ ajlure, lyme disease, septic

Ce) al kyl )2&110@%&%9% ) W?}‘I“lﬁ’r“éi‘ HETeEL cwyawywﬂwﬁto A compound of the formula I or
cyanoguani diphatdciidal)aadeptapleudior f6 (g thercd) thids)efibckiytlin webiinh &iprepih@iz @ich @isbragoMpounds

of forrrula c0 < B2icl S am no( Cl-

I o S e

(C1- C6) al kyl am %@&%I@BY%WS@WYCB‘W PlEAQYiSiEs@PhaOBycettika) pomposition for treating or

(C(6 )Cll (k:6|) al ??Qvénﬁ@dﬁ&ﬁ@&rc@@l)tﬁh &M'c&iﬂefn&'\a)ﬂoﬂ}iﬁv&@e(dggtm%ﬁlﬁé drdphokin@ifing kexnd No( C1-
al kyl sul fon

Catotyl) ¢ (CEoREPERR PR B apmyt SoroPmyt e et 38 rhyssgl

ur ei do( C1- @scyfaﬁlbkyﬂltslmeﬁfmﬁfyqﬂm g or 188y eihdepdh, dwéfd?tol@@r)dahkyﬂ@m@mhg(umﬂy

C6) al kyl sulat leamego( C1- C6) al kyl

((C1-Co) al kyl o(Cl1- al kyl sul f onyl am .no( Cl- al kyl , _

(C1- C8) al kyl sul % ‘Q‘Tq‘a Cﬁ‘o%-f’ﬁé‘*}v‘h‘lnwr"w St BRYeY ’WB'C@! E%%{%ﬂ ypfeventing a

cyanoguani disprdsf @1cor@QonSelpdte@infoer a2G@dhune\iDe43ds, ﬂ@m:@@iﬁﬂﬂ@eﬁr@@&zﬁtypem

?6&]- a |Cg§’ l’iis Ebllfa(géc?&y l’ilr@]’g;é Bxg%%a?t%g )b)g\!(ve!f ﬁlsecasGe optxc neurms fpg)ﬁl;msazrr#lﬁ%e sclerosmcgolymﬂal%la

((C1- C6) al KEATSiEe WFbY AT nisyE crd c%ﬁ"&‘f" Ié?f?ag‘ﬂ’ia‘f”é’ngﬂn@?ﬁ“ﬁ ozseiar@eljsmaﬂw
am nocar bomRgkpir@bry GGjtassk§sindromé, dryiantynDEEEks Co)itvkie \df ,infancy, ischemia reperfusion

(G - 06) af k%M’? aéin?%ﬂ!}' k@ﬁi’é@ O:(ng:]c ox@ L@sufcyl/e %ﬁ@%ld%msep R’,((ﬁ%j %Qrgi!: léé(lldinons

( C2- C9) het er ocyc xycar bonyl am no(

C6) al kyl sul*FEpiy e dﬁ@@'@fﬁ@@l}ﬂ&fﬂwy PSSOCF@W@E?fH@FEF@b‘PWW&P%WIhwﬁ“ﬁO( Cl-
C6) al kyl sulduomylmant, ARt bréfhiad, kit tradplafabhll chomy baddind 0dte] ccliGhdboky brgar( C1-

transplant rejection, atherosclerosis, restenosis, HIV infectivity (co-receptor usage}, granulomatous
diseases, sarcoidosis, leprosy and tuberculosis and sequelae associated with cancers, multiple
myelomax; limiting the production of cytokines and/or TNF at inflammatory sites, as a consequence of

decreasing cell infiltration;



C 6) al kyl am nosul f onyl am no( C1- C6) al kyl or

((G -C6)al kyl') 2am nosul f onyl am no(Cl1- C6) al kyl . Qther preferred conpounds of
formula | include those wherein R5 is cyanoguani di no( &l sepdeaibey 2004

( C1- 08) al kyl (cyanoguani di no) (C1- C6) al IMyt, ((Cl- 10

C6) al kyl ) z( cyanoguani di no) ( C1- C6) al kyl

(C2- C9) het efoooyatihg dkdases (and/anogasstive cliiaartoﬁa(hﬁ:‘d -liggdatb K§NF, and IL-1 and for treating

(C2- C9) het u%nyrgr (e%ﬂ@%uﬁ'ndyk Ean%&gged%graluhly lemp](yganacgflbqt @fl@%}/@ﬂl’@%l kyl (C1-
C6)a|ky|(cyanoguan| i'no g

(C2- C9) het e"ryﬁ’éﬁﬁﬁ Y{wind k%‘il?”(’ﬁ’il‘%ﬁo%"l&%ﬁl"ﬂis‘ffoﬁqf’@is zogigS) 3l |lyprpes simplex), for

am no( Cl- Csﬁeaﬁrgyshc(uageammgmahm ﬁx&)t(oﬁ:hh%)s&ihkiyfequm( @fincess praduktioh aoffidextdéatat

CG) al kyl (Cy | ! 1 it 11 (5] 2] 1 annu
((Cl- Cs)al K gggﬁf}n% Rg c%” | kyl( cfa‘n%&‘ﬁ“ A iR T e ci}"’ ATy pannus
ani nocar bo n%lln("@“ 2pdbprel e gPHoBPERHE Al v heRes faiture. bistead! fegringitis, iwasaki syndrome,

063 a}‘ ty: ;am‘ W@mgy&;@ﬁm@fi\)eafaiﬁyd Ry akegsamt dioﬂ@);z(nar Rna alﬁiylknaﬁilfia el Qh-
C6) al kyl ) 2ani nocar bo ano u Cl-Co)al lryl. er
preferred co m“(])a?frf ‘“p“*?/“g% %%r’]’?lru@[’}'g{ Xl M ﬁoss?%h qlé]zné?rr? =3 OHM?{%“ of3
CE)heterocy@m@EWkVNEdmmdhyP{adﬁﬁﬁ@?@ﬂb@ﬁ%@@kﬁﬂhﬁﬂﬁé§@t$eﬁyw?Hﬂmmmgm
(C1-C6)al kyﬂr@éﬂtiﬁgcaﬁc%mora%&r@ﬁa@hkyl am nosul fonyi ,

((Cl-CB)aIkyI)Za ! alk m nqsuf f , . . .

GOy het or oar y1 mm MBBUEB AR i L A EE sy e et T etipy s e  disordr
(C1-GCs)al kydrwpleiitidm(ﬂ@l_can%)tahtkybramvnm@ulbyf @regénjzing the CCR1 receptor in a mammal,
((G-Co)al ké61n)n‘?s§i'l anﬁge(tegng IS:Q)DQIJIKM hﬁ@@d%@sﬁrkﬂ Je%yrlt or p(‘egnhon an amount of a compound

Co6) al kyl sul f onyl am no( C1- am_nosu
(Cl1- C8) al k¥ mféW%EﬁCﬂ‘Y%WIW%éﬂ [t in treating or preventing such

(Cz- CE)hetem@ﬂymhﬁmmkyloxycarbonylan1no(Cl C6) al kyl am nosul fonyl , 25

(C2- C9) het er oar yi oxycar bonyl anm no( C1- C6) ai kyl am nosul f onyl ,

am nocar bonyl (Cl1- C6) af kyl am nosuf f onyl ,

"~ cyanoguani di no( C1- C6) al kyi am nosul fonyl, (C2-C9) heteroaryl (Cl-

C6) al kyl am nosul fonyl, (C2-C9) heterocycl oal kyl am nosul fonyl, O her
preferred conmpounds of formula , | include those wherein RS is

hal o( C1- C6) al kyl am nocar bonyl, hydroxy(Cl- C6)al kyl urei do,

hal o( C1- C6) al kyl sul fonyl am no, (G -C6)al koxycar bonyl (C1- C6) al kyl am no(C1 30
C6) al kyl, hydroxy(G -C6) al kyl am nacar bonyl am no( C1- C6) al kyl , hal o( C1-

C6) af kyl sul f onyl am no( Cl1- C6) al kyi, am nosul fonyl

(C1- Co) al kyl am nosul fonyl, ((Cl- C6)al kyl) 2ar hi nosul f onyl

hydr oxy( C1- Cs) al kyl am nosul fonyi, and (Cl-C6) al koxy(C1-

C6) al kyl am nosul fonyl. O her preferred conpounds of fornmula | include those
wherein R6 and R are each 35 independently hal o, hal o(Cl-C6)al kyl,
(C1-Co)al kyl, (Cl-C6)al koxy, trifluorornethyl, trifluoronmethoxy, hydroxy,
am nocar bonyl, cyano, ureido, (Cl-C6)alkylsulfonylam no, (Cil-

C6) al koxycar bonyl ami no or gl yci nam no. 30 Septenber 2004 -14 An enbodi nment
may relate to the pharmaceutically acceptable acid addition salts of
conmpounds of




the formula I. The acids which may be used to prepare the pharmaceutically
acceptable acid addition salts of the aforenenti oned base conpounds of
this invention can be those which formnon-toxic acid aodepteamesadts, i.e.,
salts containi ng pharnmacol ogically acd8ptable anions, such as the
hydrochl ori de, hydrobrom de, hydrol odide, nitrate, sulfate, bisulfate,
phosphat e, aci d fhosipliake, magcditatoes plaastati@] caipbditihdor 1@sting of iptevating, a
tartrate, bd:sfoﬁi&t Sraéoﬁditionsthhcf %érp@ct @eate&r%l ?@@e%ted fbﬁ %Eg% 'ging 9'1|e W al%c%ptor in a
sarccharate, benzoate, nethanesul fonate, ethanesulfonate, _

benzenesul B Prefr Pl 3 humers thicl e wmary a5% 10 Atceptqr agiagonizing effective amount

|, 1- met hy| edie-chhmurddf hy tEmuyE &-a phapiehbalya)ckBlctsst thereofnat Hgamacdediyrent nmay
al so relatec&gwggégmpddition salts of fornmula | _ The chenical bases that
may be used" a reagents to prepare pharmaceutically acceptable base salts
of those compounds of for nmul Retgiled Peseriptionof the Ingienioni n nat ure may be t hose

t hat form non-t ORte Gollame réa@loh SchéinkshlGtA4he PRRHUEBISE theYdBPou@Ibf 11 pleGenbase

salts include, .b are, nat limted to those derivyed . from ch

ohar macol ogt Su el s b B £, R B RapR AR dapdien S pe g
pot assi um ahgussigtidt fplipw amdefim¢deabbiorre earth netal cations (etc., cal ci um and
nmagnesi um , anmoglt sHOROT10BLGki 1R Qltldkh G0 RilinNRey AR helchs SBYULdSHAMUE 8BS
N—nethylglucaninehfnegluninﬁ%,cggd tqg | ower aléanolanwpniun1and ot her
base salts BFHREM FRBLAFRLGyCAlOds 0By @ B3P d & e M PRESCiThe conpounds of
this invention may contain olefin-Iike double bonds. Wen such bonds are
present, the conpounds of the invention exist as cis and trans
configurations and as m xtures thereof. Yet another enbodi nent may al so
relate to conpounds of formula | wherein any of the hydrogens may
optionally be replaced by deuterium Unless otherw se indicated, the alkyl,
al kenyl and al kynyl groups referred to herein, as .well as the alkyl

noi eties of other groups referred to herein (etc , al koxy), may be linear
or branched, and they may al so be cyclic (e. , cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl or cycloheptyl) or be linear or branched and
contain cyclic noieties. Unless otherw se indicated, halogen may include
fluorine, chlorine, brom ne, and iodine. -(qg3-Cla)Cycloal kyl when used
herein refers to cycl oal kyl groups containing zero to two |evels of
unsaturation such as cycl opropyl, cyclobutyl, cydopentyl, cycl opentenyl,
cycl ohexyl, cycl ohexenyl, 4, 3-cyci ohexadi ene, cycl oheptyl, cycl oheptenyl,
bi cycl o[ 3. 2. 1] octane, norbomanyl etc. (Cz-C9)Heterocycl oal kyl when used
herein refers to pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyl,

nmet hyl enedi oxyl, chronmenyl, barbituryl, isoxazolidinyl,

|, 3-oxazolidin-3-yl, isothiazolidinyl, I,3-thiazolidin-3-yl, I

, 2-pyrazotidin 2 yi, 1,3-pyrazolidin-Il-yl, piperidinyl, thionorphotnyl,

1, 2-tetrahydrot hi azi n-2-yl,



|, 3-tetrahydrot hi azin-3-yl, tetrahydrothiadi azi nyl, Linyl,

|, 2-tetrahydrodi azin 2-ylg 1, 3- tetrahydrodiazin-1yi @?83‘?}*\?@8&%%% nyl ,
pi perazinyl, chronenyl, ’ 30 Sept enber 2004 -15 (‘69) Het er oaryl when
used her eWR®EIBBs to furyl, thienyl, thiazolyl, pyrazolyiPCTiBtombizazol yl ,
oxazol yl,. isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imdazolyl,

1, 3, 5-oxadi azol yl, 1, 2,4- oxadiazolyl, 178, 3-oxadi azol yl

1, 3,5-thiadi azolyl, 1,2,3thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl,

pyrim dyl, pyrazinyl . pyridazinyl, 1,2,4-triazinyl, 1,2, 3- tr|a2|nyl
135tr|a2|n prazoI034 b]pytldlnyl C|nnoI|nyI '

pteridinyl, ?P{ﬁlﬁywqu&@?”?ﬂ@il h)ﬁ@h@el@ﬂwlpzﬁmpyﬁq11€ldlaltyllcarbbwimmiob] t BeetyEmany(C -

6, 7, 8-_teta:maﬁbnﬁwuﬁﬂ%I n- 3ta\ébw1)((@ ZRh¥c, ﬁ&ﬁrﬁﬁrﬁ%ﬁ‘%' (C:-
benzi sot hi a @(k SulPmnlz ?S i enzi.m azol

i sot hi anapht yluronyiaming ycaribg'b‘ﬁ?é'ﬂ%f &V%[}?Wa"'q"?&ffﬂ *'Wcarbf’i‘ﬂ*ﬁ!@ﬂ%u ,

i ndol i zi nyl ,(Ci- ﬁdalkmyﬁhOQUﬂslélqofﬁm@ls)ﬁikylca]mnmahudo phi(bataakymydyanauaidaraci-ny| ,
qui nazol |5ny|Gs)Fll@%Qr%9Wﬁ|ﬁW ! am%@arbcﬁ{ WeE, @%ﬁ@l&éﬁ%ﬂ#ﬁﬁfng ! %nﬁ?ﬁ:)éagbgrlriﬁ mmo?cphenyl

or napht hol

qg’ t yr ei as used

"ani no- car bt Qﬁﬁgﬂ%‘a% ret t}):f‘GF E‘VF@W%‘R‘FW‘”°(C1a‘§6)QJ§’@afbﬁ@ﬂ%n"FP: né$:r ef er
to an "al kylGeittyBamirotarbariyetmino(@eCgaikylatbloyyiarhiso, def i ned a(szlz@gaaeroa&ncrt erm
cyanoguani r gi i anal _grou

o ol o ity seBEH R, oo RptpfeRyedaRy . £ iR gpfiiforsit "0

" (C2- C9) het e‘?ﬁ%&ﬂy Errhamiaminac=N- emiCrds)alkdtrelised Hemiop(@+Balplkyiokidp, t o (Gr-
functi onal g:rswaham(mg:s;dﬂ@tuf@:iol ow ng (foonal ; ZBQNON%B aﬁ;ylu}e,dﬁl\v N @f, N HET

I(Cy VC\S)EEeY\QrS ryf c‘éﬁ gﬂ@%ar@%&a&%r@égg%e% ?E%g&ééédﬁ ﬁ%yglrﬂ%f’st"ﬁé‘yl ace of

attachnent . 'mer eapogarbo{Cusdaliatigeidd.n, mafCriCefalilaminogaridr@(C,-

moi ety. The a;prmowuds«@,tc&)élmzanw&aibbmc ook erefab'ac@efa of@td ?cnﬁﬂ reidoSOTEr S
optica |somers of conpou Hs of the

(et o DL b REPE S e o et
di ast er éérrerﬂs)@lkﬂﬁldfowlmﬂo m Xt uragsnadE-Caxakyisuanytanino, (C+-Celalkytamino(Cs-
Cs)alkylsulfonyiamino, ((01-Cs)a|kyl)2am|no(C1-Cs)a[kyisuﬁony[amino, acetytamino(C,-
Ce)alkylsulfonylamino, (acetyl)((C+-Ce)alkyl)amino(C,-Cg)alkylsulfonylamino, -~ ureido(C;-
Celalkylsulfonylamino, (C,-Ce)alkylureido(C4-Ce)alkylsulfonylamino, ((C+-Cg)alkyl)oureido(C,-
Cs)alkylsulfonylamino, {C+-Ce)alkylsulfonylamino(C4-Cs)alkylsulfonylamino,

20  cyanoguanidino(C,-Cg)alkylsulfonylamino, : {C1-Cs)alkylcyanoguanidina(C,-
Celalkyisulfonylamino, ((C+-Ce)alkyl)cyanoguanidino(C4-Cs)alkylsulfonyiamine,
aminocarbonyl(C1—Cs)alkylsulfonylamino, (01-Cs)aikoxycarbonylamino(cr

. Ce)alkyisulfonylamino, aminosulfonylamino, (C4-Cs)alkyiaminosulfonylamino, ((Cys-
Ce)alkyl).aminosulfonylamino, aminocarbonyl(C+-Ce)alkylamino{C,-CeJalkylsulfonylamino, (C.-

25 C9)He_terocyc]oalkyloxycarbonylamino(C1-Cs)alkylsulfonylamino (C~
Co)heteroaryloxycarbonylamino(C-Cq)alkyisulfonylamino, cyanoguanidino, {C-

. Ce)alkylcyanoguanidino, ((C1-Ca)alkyl)zcyanoguanidino, (Co-
Cg)heterocycloalkylcyanoguanidino, (Co-Cg)heteroarylcyanoguaniding, {Cs-
Co)heterocycloalkyl(C4-Cs)atkylcyanoguanidino, (Cz-Cg)heieroaryl(C1-Cﬁ)alkylcyanoguanidino,

30  amino(C,-Cg)alkylcyanoguanidino, (C+-Ce)alkylamino(C,-Celalkylcyanoguanidino,  {(Cy~
‘ Ce,)alkyl)zamino(C,-Cs)aIkylcyanoguanidino, aminocarbonyl(C4-Cs)alkylcyanoguanidino, {Cy-
Ce)alkylaminocarbonyl(C-Ce)alkylcyanoguanidino, {{C4-Ce)atkyl):aminocarbonyl(C,-
Celalkylcyanoguanidino, hydroxy(C,-Ce)alkylamino, aminocarbonyl(C,-Cs)alkylamino,
carboxy(C4-Cg)alkylamino, (C+-Celalkylsulfonylamino{C,-Cg)alkylamino, (Cs.

35 'Cs)alkoxycarbonylamino(CT—Ce)aIkylamino, aminosulfonyl(C;-Cg)alkylamino, {Cs-
Co)heteroaryl(C-Cq)alkylamino, aéety!amino(c1—Cs)alkylamino, (acetyl)({C4-
Cs)alkyl)amino(C1—Cs)afkylamino, {Cy-Celalkylamino, ({C4-Cglalkyl)zamino, (Cs-Cye)arylamino,



A second aspect of the present invention also provides %q]ghatr r’rﬁce ¢'4cal
conposition for treati gaor preventing a disorder condfEFEReselect ed
from aut oi nmune di seas. rheumatoid arthritis, re t onset type |

di abet es, WRPHE72§ nf| ammatory bowel disease, optic neuriti BCTABaWGOARS S,

mul tiple sclerosis, polyrnyalgia rheumatica, uveitis, vascuiitis, acute and
chronic inflammatory conditions, osteoar®hritis, adult Respiratory

Di stress Syndrone, Respiratory Distress -16 30 Septenber 2004 Syndrone of

i nfancy, ischem a reperfusion injury, glomerulonephritis and chronic.
obstructive ul monary di sease (COPD), allergic conditions, asthma, atopic
dermatitis, i(ﬁgq*%ﬁw&@i-ﬁﬁai@é%m,a@@'tﬂo(qmqslaikvmm'mt i(OACs)heteradycloalkylanngt (©A,

influenza, hegmbistoalant@y, | tdmo-)a@roémyucﬁftraaﬂ&?‘an%@n@iésicf&glcm&mamm (S

transpl ant at | hroni ¢ or ute tissue, cell and sal rgan transpl ant
rej ection, at(lﬁ)%}kgérg?rg?rgga}ng?o, ftg%(rtﬁgﬁfﬁlbe?ylg?rgp'm‘a@"?%?%tcf’i’)%cpﬁ'kﬁ(’%b@é'é@ﬁpo(ce-
usage), gran&hdardetanydinivases, sat@eliesraycibaycanyngdmind, uber cul asigs,and
sequel ae 8SsQefliefbdHylahirfea @l oo | i A th .
production o y ki%ﬂgs énd?%&jc%)‘?'ﬁgwgét:’ (lssr)l%yggém%[}or yn°§i {§s¢55%§’x’facaagﬂglgc uence

cyt.o
of decr easi né""’)@%}”?aﬂ?‘ﬁ‘?’\al“f'\“at ion: fHBFrEoakcaRpiloisialylaminer  congdéi ve
heaL t fail ur@ialkbxykadorw((crwa)amgaminﬁ, -(Q-E@)dlkf(lﬁﬂfoﬁyleﬁﬁﬁd,ng’_‘.am}l.l,)ﬂﬁﬁé@ﬂaminol S
enphysema or yg@¥spPnea.. LAt e herew e ma., H V-1, H V2, V-3;
cyt or negal ov_iur uspl$ %@mﬁl%i r &%?@?)gwgﬁdoés n@%@@%@”’(’ﬁé@peé%‘éﬂ@'( nd
Her pes si npl ERvirgiiohalofe - Grlpliybirida. A€ S8ty M & et uneidon (S Chlalylaireide,
sug? i nf &Ct i balo(Chtieikgcpbamguaidopn of detdiciamigal | nfl an@t@iénq%%ﬂg&lﬂg's
and/ or TNF, Lnal s, joint tissue er pl asi a, pannus
formation anéM@g%éb ﬁ@%@%ﬁ%ﬁ Es_ori atic égf‘ﬁg%’&&‘é%gw% 9ry|afygipamido, -
bact eri a] rrefﬂ”ﬂ@cﬁipgr}wx(ﬁw&éakyl)g ginemidere’, “(Ry-Seaikehyedrbang G Caligrearbamui(€, | i ver
fail ulr e, |yneq)dkgensifamias;pt ((c1-?g)élmdysars@@rgﬁﬁno(61rc%}ép@icarﬁtf}gngwﬁ%%&; @2
mammal ,  conpgl sindal I?ig%r?a%idool((gtg-gco?moa%@([( tr@e L A _
phar maceut i cal’l’y" accept abl & sa fol YR Greralighavdramido; €CeFelBRt(Cre in
treating'®r peaidamingsgrbondislvdneodeer or coGiChleny (Gt akyaoeatemiCal | y
accept abl e cepaik@glyciferiibd,r d aspect, RiyviddifocBieRidcinaMggnt | on gl so prowl des a
phar maceut i cel )aciaﬁﬁjos' tbl g}gmfgor tre%i%l?,n% or preventing a disorder or® .
condi tion t hat’?Canh & PPRN Ey CoplkyayGBATER: by i nhi biting chemoki ne bi ndi ng
to the receptor RERAd R tegetrenwiti the ciipen Biwngchameyanoattkndf is sclsSHRiM theol
the fornul a I cBndilgg MGeUld ¢ t | t enf ffective in
treati ngﬁoor ?E?Lé?\?%%? ngﬁg §ch df%ﬁwgﬁé’%??ﬁ@g%a’?w I%Hﬁgfnd@&%iﬁﬁéﬁd&@ﬂﬁufygéﬂ y
accept afiite cATIEMINA"t JGrCrokupifeRyIasring. ne (GnEolakyisulfantaminaid-Gdaiylaminyi des
a net hod f orureidel§{-Celglkgamipe,e v e(lt-CalgikAuredib@adRikyierming 0N did LIS BluRGIRE, - f rom
aut oi mune dt38R%Rsno, M heu (gl_ggg,w,gmp&l S, %%?%Q&fogn@q?: )t%qe iIn di fabelt_es,
| upus, infl t'ory Dowel diseaSe,” optic ne M domdCsErgleylemingn 'y i (Fs
scl erosis, W@ng“w&mﬁy@ﬁ‘}“%%PQW@,V%H&E'QHHMJ (€+-Calalpgcatmhyit®y-oni c
iS nf g amat orR yCe()i_Iikytﬁrﬁria)nq,anﬁ(Sﬁ-egalkﬁﬁgihb.i %mirﬁ@#bt?nyl(@e@e%l%hﬁ{o}’ Qe@faﬁﬁ}%%cf
yndr ongg S [ ONE, ( nfancy, ischem a reépertusion
injury, gl o?e%d‘f@h@% }%elﬁ@{(é‘aﬁﬂ%}é’ﬂ?@ﬁ'g@‘ %@!W'ﬁ@i”?v@'ﬁéﬂ?ﬁ@ﬁ&?@%@%@f
(COPD), al | dregflteyiapmini t i or{&zCe)heterocycloalkyloxycarbonylamino(C;-Ce)alkylamine, (Co
Cg)heteroaryloxycarbonylamino(&-Ca)al_kylamino, cyanoguanidino{C,-Cg)alkylamino, (C,-
Ce)alkylcyanoguanidino(C,-CeJalkyiamino, ((C4-Ce)alkyl).cyanoguanidino(C,-Cg)alkytamino,
(C4-Celalkylsulfonylamino(C4-Cg)alkylamino, ureido(C+-Cgalkylamino, (C4-Cg)alkylureido{C,-

30  Cg)alkylamino, {{C+-Ce)alkyl)ureido(C4-Cs)alkylamino, aminocarbonyloxy(C,-Cg)alkylamino,
acetylamino(C,-Cg)alkylcarbonylaming, (acetyl){(C+-Ce)alkylamino(C;-Ce)alkylcarbonylamino,
aminocarbonyl(C4-Ce)alkylcarbonylamino, (C4-Ce)alkylaminocarbony)(C,-
Cs)alkylcarbonylamino, ((C1-Cs)aikyl)zaminocarbonyl(01-Ce)alkylcarbonylamino, ureido{C4-
Ce)alkylcarbonylamino, (C+-Ce)alkylureido(Cs-Cg)alkyicarbonytamino, ({C+-Ce)alkyl)zureido(C;-

35 Cglalkylcarbonylamino, {C4-Ce)alkoxycarbonylamino(Cy-Cs)alkylcarbonylamino,
aminosulfonyl(C1-Cs)alkylcafbonylamino, hydroxy(C,-Cs)alkylamino{C;-
Cs)alkylcarbbnyla_mino, (C+-Ce)alkoxy(C4-Ce)alkylamino(C+-Ce)alkylcarbonylamino, (Co-



asthma, atopic dermatitis, inflammation associated with_infection, viral

i nfl anmation, influenza, atitis, Quillian-Barre, gRPoSEEeRsAAM i s,
xeno-transpl antation, ch c or acute tissue, cell ‘ solid organ

transpl antVP&}/8F2% on, atherosclerosis, restenosis, H V i nf BCTIIB0H375
(co-receptor usage), granul omatous diseases, sarcoidosis, |eprosy and

t ubercul osi s and sequel ae associ ated wi tR®ancers, mnulti pI e nyel onmax;
limting the production of cytokines and/or TNF at inflamatory sites, as a
consequence of decreasing cell infiltration; -17 30 Septenber 2004 for
treating di seases and/or congestive heart fa| lure, linked to TNF and IL-I
and for treatGeihgterqsusiertiyioxycageptigmienm or dyspnea({@suiwietarygicarbmnyewinta(C -

enphyseny;- Hodakylchbdhydmitd, V- 3; Cz-@MﬁQ&EﬂaEQWlJan% ﬁ%(cféq‘éﬂ?(\{&g&@%ﬁm
Her pes viruse or 'fFreating Sequelac

es sinp ex
associ at ed w ??1"(0 FECF'P(% é‘i&ﬁ'gcé’%?l}’éﬂnﬁ Nf ect F¥ﬁ‘f° EI’G)@&'G?SP%HWEI‘WOM of {Cr
detri nment al QsMW'&MWO&QE@)&Ile@m:namabmylam fungal neningiti amijopCAat
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Ce)alkylstilfonylamino, (Cz-Cg)heterocycloalkyloxycarbonylamino(C1—C5)alkylsulfonylamino,
(C2-Co)heteroaryloxycarbonylamino(C4-Ce)alkylsulfonylamino, aminosulfonylamino{C,-
Celalkyl, {Ci-Cs)alkylaminosulfonyiamino, ((C,-Ca)alkyl)zaminosulfonylamino(&-Ca}alkyl,

25  cyanoguanidino,  (Cy-Cg)alkyl(cyanoguanidino), {(C1-Ce)alkyl)o{cyanoguanidino),  (Co-
Co)heterocycloaikyl(cyanoguanidino), (CrCg)heterocycloalkyi(cyanoguanidino), (Co-
Cs)heteroaryi(cyanoguanidino), {Cz-Cg)heterocycloalky!(Cf-Cs)aIkyl(cyanoguanidino), {Co-
Cg)hetgroaryl(c1-cs)alkyl(cyanoguanidino), amino(C4-Ce)alkyl(cyanoguanidino), (Cy-

Ce)alkylamino{C,-Cs)alkyl{cyanoguanidine), ' ({C4-Cs)alkyl}amino(C,-
30  Cg)alkyl(cyanoguanidino), aminocarbonylC,-Cg)alkyl{cyanoguanidino), {Cs
Ce)alkylaminocarbonyl(C,-Cs)alkyl{cyanoguanidine), ({C+Cs)alkyi)aminocarbonyl(C,-
Cs)alkyl(cyanoguanidine), (C2-Co)heterocycloalkyl, amino(C4-Ceg)alkylamina, (Cy-
Ce)alkylamino(C4-Cg)alkylamino, {{C4-Ce)alkyl)zamino(C4-Cglalkylamino, (Cxr
Cg)heteroarytamino,  ureido(C,-Cyalkylamino, {C1-Ce)alkylureido(C4-Cg)alkylamino,  ((Cy-
35 Cgalkyl)ureido(C4-Ce)alkytamino, (C+-Ce)alkylsulfonylamino{C,-Ce)atkylamino, (Cy~
Cs)alkoxycarbonylamino(C4-Ce)alkylamino, (C2-Co)heterocycioatkyloxycarbonylamino(C,-

Cg)alkylamino, (Co-Co)heteroaryioxycarbonylamino(C-Cg)alkylamino, aminocarbonyl{C;-



R16 and R 7 together with the nitrogen to which they arg gttach'ed i S
sel ected fromthe gromconsi sting of amino, amn 0 September 2004
(C1- Co6) al kyl carbonyl a (CE- C6) al kyl am no(C1 3 pt enber 2004 0 WO

01/ 72728 YREBL/ 00375 - 19 C6)al kyl car bonyl ami no, PCT/IBO1/00375
((C1-C6) al kyl ) 2am no( Cl1- C6) al kyl car bonyl am no, acetyi am no(Cl-
C6) al kyi car bonyl ar ni na, . -22-

(acetyl) ((Cl-Co6)al kyl ) am no(Cl- C6) al kyl car bonyl am no, (C1-

Co6) al kyl sul f onyl am no( C1- C6) al kyl car bonyl am no,

cyanoguani di no( C1- C6) al kyl car bonyl ani no, '

(Cl- C8) al kyl Eyahiytiani ayatequendosCaiCoplikviamivonyCafiineeroary(C -Caalkylamino, (C.-
(G - C6) al ky))Beyaopparitbring 0 (€1c qaiyRhdbiakins, 0 ABYICIE, Riyic rhgnylamino,  (Cs-
am nocar bonybg %G%Qr%n@%h?ar bonixl a%n , %rp n,ocar&)on | am no? 1-

06) al kyl car bor‘?y 2o, ho, —ureido, 1-Celalkylureido,  ({C4-Ce)alkyl)ureido, amino, (Cq-
( Cl- CB) ai ky| &rrikderaing dfyf alsveioli@emds) dFicghelayhaminb,atydray(Ct-Colkylamino, (Ce-

06) al ky) 2@ani henyi an ; | i oA - et | (C1-
C5) ai Kyl car by s agfégg‘é‘?‘}z;g AT e ke T
am nosul fony?@%ﬂca@f‘ﬂ? DPca %FEWF?{B?“YHSQVB Frtening) al (e Conayrlaakyl(C-
E?giln%g )Cll E:Gﬁdalm)?mirei do, §C|J(E;L|Cte)ﬂ@>@bdwdramnm(,' e C1- C6) atdg;qﬁ,gl,\lgtﬁlgr&boc,,ly;(c,_

- a i a u | | = ter Cl 0Oa -0
Y aikyl urei Q,)a?%%% hetﬁgr oar vl ({1 %@?’5%%?8&&))@‘23'863%%?{?8@{?& onyi ( S+
Cb) al kyl ur ei gﬂ?’ YT 5‘:“190n@@(éia'@@)lﬁ?WW%r%d)@ﬁd)amm. (Ce-Cro)arylsulfonylamino;
(C1- Co) a1(1<3él ﬁ%ﬂ@)ﬁaaﬁshmmylb((@lx}e)aﬂwi)@hiwl urei d(iz‘,lz-c(lzg)heterocycloa1kylamino, (Cr
(S A SR e, oo,
(acetyl) ((d Lawa?fkw?fﬁﬁeaﬁﬂ(y@w@s}(ﬁb-@y)al&rlawngqarmw(ﬁmq@ﬁmm%)oatch;bbxy(ei-do,
hal o(Cl 15 GBJakykyinmb f OryG. ayjalkexycaBbARCCE)aRYahkY, Sul GAMSIAE, Myiamino,

(G - Ob) al oy SUGTERIREIY  WEtT orfpr Smpgresiect f(Greabiotrcce, (G

06) al kyl®ul fonIviimidae, (CeCrlaryl)ureido, (Ce-Cio)aryl(Ci-Cealkylureido, halo(C;-Ce)alkylureido,

(acet yl) (( Cln&ibjcaicsyly i !l kyleuh! ] ! -
Co6) al kyl sul f Ia%g'&iohr?o? ﬂ?&%@gl Kyl-ur ef((éjb%e&g%%ﬁ]gﬁ(%ﬁﬁ%&%rg‘ﬁ?’no, and
((C1-Co)al k )E%'ur erdo(Cl- Co6)al kyl sul f onyl am no,

(G -Ce)al kyl sul fonyl am no( C1- C6) ai kyl sul fonyl am no, 20

cyanoguani di no( C1- C6) al kyi sul fonyl am no, (Cl-C6) al kyl cyanoguani di no( Cl1-
C6) al kyi sul f onyl am no,

((C1-Co)al kyl ) 2cyanoguani di no( C1- C6) al kyl sui f onyl am no,

am nocar bonyl ( C1- C6) al kyl sul fonyl am no, (G -C6)al koxycar bonyl am no( Cl1-

Co6) al kyl sul f onyl am no, am nosul f onyl am no, (Cl-C6) al kyi am nosul f onyl am no,
((Cr am nocar bonyl (C1- C6) al kyl am no( C1- C6) ai kyl sul fonyl am no, (C2- 25

Cg) het er ocycl oal kyl oxycar bonyl am no( Cl- C6) al kyl sut f onyl am no (Cz-

-Cg) het er oar yl oxycar bonyl am no( C1- C6) ai kyl sul f onyl am no, cyanoguani di no,
(C1- ©6)al kyl cyanoguani di no, ((C1-C6)al kyi)2cyanoguani di no, (C2-

C9) het er ocycl oal kyl cyanoguani di no, (C2-C9) het er oaryl cyanoguani di no, (C2-
Cg) het erocycl oal kyi ( C1- C6) al kyl cyanoguani di no, .

(C2- Cg) het er oaryl (Cl1- C6) ai kyi cyanoguani di no,



30 ami no( Cl- 06) al kyl cyanoguani di no, .
(C1- 06) al kyl am no( Cl- C6) gikyl cyanoguani di no, ((Cl- 30 September 2004

C6) al kyl) 2am no%Cl Co) al cyanoguani di no,
am nocar B¥RYIMIE2E C6) aI kyl cyanoguani di no, (Cl- PCT/IBO1/00375

C6) ai kyl am nocar bonyl (C - C6) al kyl cyanoguani di no,

((Cl- C6) al kyl ) 2am nocar bonyl (C1- C6) al kyﬂ&yanoguanl di no,

hydr oxy( Cl- C6) al kyi anmi no, ami nocar bonyl (C1- C6) al kyl ami no,

car boxy( Cl- C6) al kyl am no, (Cl-C6)al kyl sul fonyl am no(C1- CG) al kyl am no, (Cl1-
. 35 (©6) al koxycar bonyl am no( C1- C6) al kyl ani no,

ani nosul f onyl ( C1- 06) al kyl ani no, (Czwwar yl (C1- C6) al kyl ani no,

acetyl am no( C1- C6) al kyl am no, (acetyh) ((CL- '

C6) al kyl') am no( Cl1- C6) af kyl ami ngmg C6) al kyl am noZ S(Cl- C6) al kyl') 2ami no,
(C6-Cl4)aryl am no, 30 Septe WO 01172728 | BO1/ 00375 2
(C6-Clo) ary! (C1-C6) al kyl am no, am Cl1- Co6) al kyl am no,

(C2- C9) het er ocycl oal kyl am no, - ) het er oar yl am no,

(C3-Cio)cycl oal kyl (Gi -C6) al kyl )am no, (Cl-C6)al kyl carbonyl am no; (Cl-

C6) al koxycar bonyl am no, (C2-C6) al kenyl car bonyl am no,

(C3-Ci o) cycl oal kyl carbonyl arni no, (Cg§+ C o)aryl carbonyi am no,

(C2- C9) het er ocycl oal kyl car bonyi-am no4 hai o(G 5 C6)al kyl car bonyl am no,

(G -Co6) al koxy( G -C6) al kyi car bonyl am no, (Cl-C6)al koxycar bonyl ( C1-

C6) al kyl car bonyl am no, ((C -Ce)al kyl car bonyl ) ((G - C6) al kyl ) am no, ((C1-
C6) al koxycar bonyl ) (( C1- C6) aI Kyl )am ( C1- C6) PI kyl sul f onyl am no,

(C3-Ci o) cycl oal kyl am no, Ffp Cl- kyI u , (C6-C10)aryl ureido,
((Co6-C10) aryl) 2urei do, aryl \(Cl- - )aI k i do,
hal o( C1- C6) al kyl ur ei do, ((CI C6) al kyNY ((C6-Cifl)aryl)uretdo,

((Cl1- C6) al kyl') 2urei do, 10 hal o(q - C6) aI kyI car bonyl urei do, gl yci nam do,
(G -Co)al kyl gl yci nami do, am nocar bonyl gl yci nam do,
(G -C6) al koxy(G - C6)al kyl carbonyl gl'y |2nam do,
(am nocar’bonyl ) (( G - C6) al kyl ) gl yci nawyi do,

"((C$_C) al koxycar bony) (C1- C6) al kyl carbonyl ) ((C - C6)al kyl ) gl yci nam do,
((C1-C6) al koxycar bonyl am no( Cl- C6) al lqyl car bonyl ) gi yci nam do, (C6-
Ci a) aryl car bonyl gf yci nam do, :
((Co6-Gio)aryl carbonyl) ((Cl-C6 ag gig% ?m do, (C6-Ci o)aryl (C1 15
C6) al kyl am nocar bonyl ) gl yci na
(C6-Clo) aryl (CrC6) al kyl am nocar bon Cl- Co)al ky()gl yci nam do,
(C6- Ci o) aryl am nocar bonyl gl yci nam doHand ((C6- C1
a) ar yl ami nocar bonyl ) (( Cl- C6) al kyl ) gl yci nami do. R18 and R79 together with
the nitrogen to which they are attached is selected fromthe group
consi sting of (C2-Cg)heteroaryi (d -Cé3al kyl am no, _
(C2- C9) het er ocycl oal kyl (C1- 20 C6)al kyl am no, (Cl-C6)al kyl sul fonyl am no,
(G -Co6) al kyl sul fonyi am no(C - C6) al kyl'am no, urei do(Cl-C6)al kyl am no,
(G -Co)al kyl ureido(G -Cg)al kyl am ho,4((C1-C6) al kyl ) 2ur ei do( C1-
C6) al kyl am no, hal o( Cl- C6) al kyl am noy_ami nosul f onyl (C1- C6) al kyl ami no, (Cl-
C6) ai kyl am nosul f onyi ( Cl- C6) ali kyl noy cgrboxy(Cl- C6) al kyl ami no,
( C1- C6) al koxycar bonyl ( Cl- (R (R
N

(R")

a



C6) al kyl am no, cyano(Cl-C6)al kyl am no, am nocar bonyl (C1 am no,
acet yl ami no(Cl 25 C6) | ani no, §§%% S
(acetyl) ((Cl- Cﬁ%alkyl) no( Cl1- CB)aIkyIanlno

( C1- C6) al RS2/ Bony! ani no( C1- C6) al kyl ani no, PCT/IB01/00373
(C2- C9) het er ocycl oal kyl oxycar bonyl am no( C1- C6) al kyl am no, (C2- '
C9) het er oar yl oxycar bonyl ani no( Cl1- C6) al kyF#mi no,

cyanoguani di no( C1- C6) al kyl am no, (C1l-

C6) al kyi cyanoguani di no( C1- C6) al kyt am no,

((CG -0Co)al kyl ) 2cyanoguani di no( C1- C6) al kyi am no,

( C1- Ce) ai kyl sul f onyl anmi no( Cl- C6)a|kﬂﬂﬂﬁﬁﬁﬁﬂ!ﬂﬂ@ldo(Cl-CB)aIkylanino,
(C1l-C6)al kyl urei do(C1 30 C6)al kyl am no, ’ '

((C -C6)al kyl ) 2ur ei do( C1- C6) al kyl am no, am nocar bonyl oxy( Cl- C6) al kyl am no,
acet yl am no( Cl- C6) al kyl car bonyl am no,
(acetyl) ((C -C6)al kyl)am no(G - C6)a|ky“¢?rbonylanino,

am nocar bonyl (G - C6)a|kylcarbonylanln?/L\tl-CB)alkylanjggﬁarbony!(CE-

C6) al kyl car bonyl ami no, :

((C1-cs) al kyl)2am nocar bonyl ( Cl- Cﬁfhpkylcgghﬁ%§ﬂanino ur ei do( C1-

C6) al kyl car bonyl am no, (C1-C6)al kyl urei go(C1-C6) al kyi car bonyl am no,

((C1-C6) al kyl ) 2urei da(Cl 35 C6)al kyl car bohyl am no,

(G - Co) al koxycar bonyl am no( Cl1- C6) al kyl car bonyl am no, .

am nosul f onyl ( C1- C6) al kyl car bonyl am no, ' hydr oxy( C1- C6) al kyl am no( Cl1-

C6) al kyl car bonyl am no,

(C1- Co6) al koxy( G -C6) al kyl am no(Ci - C6) al kyl car bonyl am no, (C2 Septenber 2004
30 Wb G 172728 PCT/1BO /00375 -21 Cg) het erocycl oal kyl oxycar bonyl am no,

(C2- C9) het er oaryl car bonyl am no(Cl1- C6) al kyl car bonyl am no,

(C2- Cg) het erocycl oal kyl car bonyl am no( Cl1- C5) al kyl car bonyl am no,
cyanoguani di no( C1- C6) al kyl car bonyl ami no, ( ano(Cl C6) al kyl car bonyl ami no,
(C1- C6)a|kyIcarbonyIan1no(C1C6)aIkylantgg;%arbonylanlno am no(Cl 5

C6) al kyl am nocar bonyl ani no, Co6) al k m nocar bonyl

am no, ((Cl- C6)al kyl) 2anf nyl a

car boxy( Cl- C6) al kyl am nocar ! :
am nocar bonyl ( C1- C6) al kyl am noc rbonylanlno (C1-C6) al kyl carbonyl am no( C1-
C6) al kyl am nocar bonyl am no, EL

(C1-Co) al kyl sul fonyl am no( Cl- C6)a|ky|a ndcar bonyl ani no, (Cl-

C6) al koxycar bonyl am no(Cl-C6) al kyl am npcar bonyfam no, (C2 10

Cg) het er ocyci oal kyl oxycar bonyl am no(C1= C6) al kyl am nocar bonyl am no, (C2-
Cg) het er oar yl oxycar bonyl am no( Cl- C6) al kyl am nocar bonyl em no,

(C2-C9) het erocycl oal kyl (C1- C6)al kyl am nocar bonyl am no,

(C2- Cg) het eroaryl (C1- C6) al kyl am nocar bonyla 'n&ilureldo(CH Co6) al kyl ur ei do,
(C1- 06) al kyl ur ei do( C1- C8) al kyl ur ei do, @

((C1-cCo)al kyl ) 2urei do( C1- C6) al kyl ur ei do, gnoguani di no( C1- C6) al kyl ur ei do,
am no( Cl- C6) al kyl sul f onyl am no, h(@ -Coyalkyram no(CL 1,5

C6) al kyl sul f onyl am no, ((Cl-CB)J | ) 2am no( C1- C6) al kyl sul f onyl am no,
acet yl am no( Cl- ©C6) al kyl sul f onyl &m noN CO.CH XX

(acetyl) ((C1l-08)al kyl ) ani fafoclﬁ ) yf\s|dfor?y| dnmi no, ureido(Cl-

o (RY,

1 3

XIX




C6) al'kyl sul f onyl am no, (Cl-C6)al kyl urei do(C1-C)al kyl sut |.am no

((C1- 06) al kyl ) 2ur ei do( ClaC6) al kyl sul f onyl ani no, 3P0 EMbER2004
(C1-Co6) a[ kyl suf f onyl am n 1- C6) al kyl sul f onyl am no, .
cyanoguanP™® H&2EB- C6) al kyl sul f onyi ami no, (Cl- C6) al kyl ( cyan®GirH18035) (C1 20
C6) ai kyl sul f onyi am no, ((Cl-C6)al ky[) 2(cyanoguani di no) (C _

j - C6) al kyl suf fonyl ani no, ami nocar bonyl ( &P=C6) al kyl sui f onyl am no,

(C1- C6) al koxycar bonyfam no(Cl- C6)al kyl sul f onyi am no, ‘

(C2- Cg) het er ocyci oal kyl oxycar bonyl am no( Cl- C6) al kyi sul f onyl am no,

(C2- Cg) het er oaryi oxycar bonyf am no( Cl- C6) al kyl su[ f onyl am no,

ani nosul f onyl ani no( C1- ©8)al kyl , &ﬂﬁéﬁﬁﬁ!@&i&ﬂﬂi&bsul f onyi ani no,
((C1-C6) al kyl ) 2am nosul f onyf am no( Cl- C6) ai kyl , 25 cyanoguani di no,
(C1- Co) al kyl (cyanoguani di no), ((Cl-C6)al kyl)2(cyanoguani di no), (C2-
C9) het er ocycf oal kyl (cyanoguani di n%,
(C2- C9) het er ocycl oal kyl (cyanoguaniidi no), (C2-

C9) het er oar yi (cyanoguani di nop N (Ra). ‘
(C2- Cg) het er ocycl oal kyl ( C1- C6) a} ky! (Jcyanoguani di no), (C2-
C9) het er oar yl (Cl1- C6) al kyi ( cyanoguanidi no),

fno)iN (1 .

am no( Cl1- C8) a[ kyl (cyanogudRi N XIX

Co6) al kyl am no( Cl- C6) al ky! (cyanoguani di no), ((Cl-C6)al kyl)2am no(Cl1 30

C6) al kyl (cyanoguani di no), am nocar bgn 1- C5) al kyl (cyanoguani di no), . (Cl-
C6) al kyl am nocar bony! ( C1- C6) ai ky! (c SNE Réljano) , ~
((C1-Co) al kyl ) 2am nocar bonyf (Cl- C6)al kyt (cyanoguani di no),

(C2- Cg) het er ocycl oal kyl, ‘am no(C1-C6) al |l ryl am no, (Cil-

C6) al kyl am no( C1- C6) al kyl am no, ((Cl-C6)al kyl)2am no(Cl-C6)al kyl am no, (C2-
C9) het er oaryl am no, urei do(Cl- C6) TI kyl am no,

(C1-Co) al kyl urei do(C1-C6) al kyl am pog ((CL 35

C6) al kyl ) 2ur ei do( C1- C6) a[ kyl am no

(C1- Cs) al kyl sul f onyl am no( Cl1- C6) afkyl am no, (Cl-

C6) ai koxycar bonyl am no( Cl- C6) al kyfam no,

(C2- Cg) het erocycl oa[ kyl oxycar bonyl am no( C1- C6) al kyl am no,

(C2- Cg) het er oar yl oxycar bonyl am no(H1- C6) al kyl am no, am nocar bonyl (C1 30
Sept enber 2004 WO 01/ 72728 PCT/ | /Q -22 C6)al kyl am no,

cyanoguani di no( C1l- C6) al kyl am no[ . Ce) hét er oar yl (C1- C6) al kyi am no, (C2-
C9) het erocycl oal kyl am no, (Cl-Cb) al ky[ car bonyl am no,

hal o( C1- C6) al kyl car bonyl ar‘(iﬂ? : h~ C6) al koxycar bonylX¥ilino, urei do,
(C1l-Co6) al kyl ureido, ((C1-C6) al kyl ){2ur ei do, ami no, (Cl- C6)af kyl am no,
(C3-C10) cycf oai kyl am no, ((Cl-C6) ahk m no, hydroxy(Cl-C6)al kyl am no,
(C6 5 Cl0)ary[am no, (C6-Cl0)aryl (C Il kadiam no,

(G -Co6) al kyl carbonyl am no, (C6- Clo)&rylgarboffyl am no,

((C -C6)al kyl carbonyi ) ((C1-C6) al kyl )antno, (C3-ClQ cycl oai kyl (C1-

C6) al kyl $am no, (Cl-C6)al koxycar bonyl am no, (Cl-C6)al koxycar bonyl (C1-

Co6) al kyl car bonyl am no, ((G -C6)al koxycarbonyl) ((C1-C6)al kyl )am no, (Cl-
C6) ai kyl sul fonyl am no, ((Cl-C6)afkyl sui fonyl)((C -0C6)al kyl)an no, '
(C6-C10) aryl sul fonyl am no, 10 ((C6-Ci o)aryl sul fonyl) ((Cl-C6)al kyl)am no,
(C2- Cg) het erocycl oal kyl am no, (C2-
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Cs) het eroaryl am no, hal o(Cl-C6) al kyl am no, (C6-Clo)aryl an.no,

(C6- Clo) aryl (Cl1- C6) al kygmani no, (ani nocar bonyl ( C1- CQ al %S%QWE)’Q 2004
((C1-C6) al kyl am nocar b'l (C1-C6) al kyi am no, (carb (C1- C6)al kyl)arnino,
(( C1- C6) alkBeHRBony! ( C1- C6) af kyl am no, (ami no( Cl- C6) al kyiBCHfBRI/00375
(hydr oxy(C1- C6) al kyl am no, ureido, (Cl-C6)alkylureido,

((C1l-Co6)al kyl)2ureido, (C6 1 5 Clo)aryl ur#f-do, (C6-Clo)aryl)2ureido,
(C6-Cio)aryl (C1-C6) al kyl urei do, hal o( Cl- C6)al kyl urei do,

(hal o( G - C6) al kyl ) ((C1-C8)al kyl )ureido,

((C1-Co) al koxycar bonyl (C1-C6) al kyl )urei do, and glycinam do. 3 0 Septenber
2004 WD 01/72728 PCT/1BQ /00375 - 2BRERERAFIORD) h PREPARATION A ~O |1~ ON
I 4(R3)i N H XXXV XXXLV (R )i XXXIII 30 Septenber 2004 WO 01/72728
PCT/ | BOL/ 00375 -24 PREPARATION B (R2)n H zN J~ COzCH s (BOO)N H 3

4
H,CO-R*-S0,-Cl XV

N

H3CO-R4-802—-}I\_II NR™R™ H,CO-R4-SO,-NR18R1

XXVl KXV

0
HO-R*-50,-NR"R"
NR18R19

,Ho-R“-soZ;-—H)k
XXXV | XXl



XI'X XXI . XX 5 WD 01/72728 -25 4 H .30 Septenber 2004 ngéle‘geg%{bgﬁg%@r XI'X

XVI11 5 PREPARATION B (Cgaat) H ON-J(R3)j NO ( 2004
WO 01/ 72728 - 26- PREPARA C H3CO R4-S2-C! 0 H3 4 SOZ--N NR 18 R 19
HXXVI T YO EA8sp N "" NRISR 9 PCT/ | BO1100375 XXV H3CERGUIBSHPONRISR 9
XXI V .
SCHEME 1
: H
N _
(Rz)b—E }(Ra)j
N XXX
(R"),
]1
]
(T)c-(Y)d-A
! .
(Rz);E }(Rs),-
. N X
(R"),

lz

XYy (@) R

!
(RZ)D—E 3—(523)j
N .

(R")




2 HO R4- S02- NRL8RL9 XXI 11 XXXVI | 30 Septenmber 2004 é’”éﬁ% .
PCT/ 1 BUI /00375 xxx | (@b X R a (X)G (Y)d (Z)e Rgml 30 SERPEREE?Ybos wo

01/ 72728 -28 SCHEME2 ( (V)d (2)e. R4 | ,N (R2) /1BO /00375 XXX | 30
Sept ember YSOYWA2HS 01/ 72728 0 1* -29 SCHEME 3 x (X)c(Y)a (ZPETABOVIBTER?) b
| 28-
SCHEME 2

H
N

(Rz)b{ }(RS),- XXX
N .

G
11

(>|<)c-(Y)d-(Z)e-R4
N

(RE)FE }(R?’)j' |
N

Gy



(R3)i 1= (X )" (V)d (Ze- i 4i COH?2 13 (X)c (Y)d-(Z)e-R4 | .AnL | pl8r19
E'3 (R3)i Al xI 11 PCT/1BQL100375 WO 01/72728 is O -3 %&EWEF“E 5?@2'0
() (Zems 10 (R -HR] 2 (96 (Nd (DT AV N |
(R2) b_( RBWNO @72728 30 Sept enber 2004 PCT/IB01/00375
.90
SCHEME 3

X
11
(X) -(Y)g(2), Ff
CO,CH,

R )b_E }(R) | Xl
H@»(R‘)a
-

(X);-(Y>d-(2)e~||=a“
| CO,H

_ N XI
(R%) R
2SI _
G
13

X)) @) R

CONR'™R"™

__(Rs)j

-~

N

R%);




PCT/ 1 BOL/ 00375 )C (Y)d (2)e R~ . NRI8RI1O V R)a 30
 sorness © )2 %gé%@ %@?@ N Xxvi

01/72728 -31 1 X SCHE 1 (0C (V) (Z)e R4 | N
2 ( X)C(WYé ) . 1 b (R3)~ Vit NRL6 PCT/IBC]/003755V\D
01/ 72728 91/ I\/E 6 X PCT/IB01/00375
-30-
SCHEME 4

1

(X) -(Y)a(@)e -II?

. XV
(Rz)b—E }(R) Oz
G
o
(X) mct @R
XV

|
(Rz)b—E Je,

g

052 R R
TN wy

RL }(R) .

e




(R2) ~ XXXI' X 30 Septenber 2004 PCT/1SO 1 /00375 (X)c"
ESO2NR (R3 NI I NW O

| N~ CO2H N/
(2)e-R4 3¥

aigitem,

I X )c

2728
a (Z)e -R4 OCH3 N CH3 R

er 2004 PCT/ 1B01100375 XXXVI

-31-

VSCHEMES
X
l 1
(T)c-<v>d-(2)e-R“
N (l)z
S i
N

O

XV

Y

(|x)c-(v)d-(2)e-R“

: N
N (
(Rz)rE +RY),

N/

I\ NR16R17
RN

(e
z
Vi

-33 (R2)6 / SCHEME 7

- 19 R
(%36@"%!36?%@4?2) e 4
(X)c-C (Y)om

PCT/IB01/00375



XXXI | Het XXXI N 30 Septenber2004 WO 01/72728 PCT/ 1B 4
reaction 1 of Preparaty A, the conmpound of formu giﬁgga%gﬁ?gf%kg'is 0
1 or 2, is converted the correspondi ng conmpou f formula XXXIV by-
reacti ng WORYRBh an et hyl di ami ne conpound of the fornul BETARE)0037S
ethyldiam ne, in the presence of an aprotic solvent, such as diethylether.
The reaction mixture is heated to reflux-3or a tinme period 5 between about
1 hour to about 12 hours. In reaction 2 of Preparation A, the conpound of
formula XXXIV is converted to the correspondi ng conpound of formula XXXIII
by reducing XXXIV with a reducing agent, such as sodium borohydride, in a
refluxing profit solvent, such as et ha%¢dEME® reaction 3 of Preparation A
t he conpound of fornmula XXXIIl is converted to the 10 corresponding
conpound of forrmula XXX by reacting XXXIllﬁxjth a benzal dehyde conpound of
the formula in the presence of a base, such‘as triethylamne, and a
reduci ng agent, such as sodium triacetoxybokohydride, in an aprotic
solvent, such as 1, 2-dichloroethane. The/reaction m xture 15 is stirred at
roomtenperature for a time period betwéen abjut 1 hour to about 4 hours,
preferably about 2 hours. In reaction of Preparation B, the conmpound of
formula XXI'l, wherein bis 0, 1 or 2/ is converted to the corresponding
conmpound of forrmula XXI by reacting XXII1 with benzal dehyde compound of
the formula 20 in the presence of a base, such 3as ' triethylanm ne, a
reduci ng agent, such as sodium borohydride and @n aprotic solvent, such as
1, 2-di chl oroet hane. The reaction |s stirred, at \yroomtenperature, for a
time period between a@OU(Y)- (@A R* o afbut 4 hours ppef erably about 2
hours. 25 In reaction P of Prep rationy B, the conpound of fornmula XXl is

converted to the cor pondlng P 2%9 1§ornul XX by first reacting a
conpound of the(ézs)r%l P 8)@(:% R R
b
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OH 30 September 2004 WO 01/72728 . PCT/1B01/ 00375 -35 ?ﬁ‘ﬁ &in %%‘f}o‘p 1 or
2, wth 4-nethyl m)rpholii and i sobutyl chl oroformatQ Ree E‘P sence of a

pol ar aprotic solvent, s as tetrahydrofuran, foll d by reacting the

i nter mediV4@81/8328 f ormed wth the conpound of fornula | . PCTABOR@GYS ON

m xture, so fornmed, is stirred overnight at roomtenperature. 5 In
reaction 3 of Preparation B. the conpouri-of formula XX is converted to the
correspondi ng pi peri zi ne-2, 5-di one conpound of formula XI X by treating XX
with trifluoroacetic acid in the presence- of a polar Elprotic solvent,
such as nmethylene chloride. The reaction is stirred, at roomtenperature,
for a tine period between about 1 hougCHioM&Bout 4 hours, preferably about

2 hours. 10 In reaction 4 of regg éb 4B. the conmpound of forrmula XIX is
Ep éﬂ% of formula XVIII by reducing XtX

converted to the correspondi
wi th a reduci ng agent, such a |Ith|untﬁg num hydri de. The reaction is
conducted at a tenperat ure en about~210C to about 10C, preferably
about 0C, for a tine peﬁl% yabout 10 nminutes xso@gout 90 minutes,
preferably about 40 m nutes.™@ I n reaction 1 of the Preparation C, the
compound of formula XXV is corjverted to the corresponding conpound of
formula. XXI'V by reacting XXV w an amne of the fornula, NHR 8R 9,
wherein R16 and R 9 are each |nin)I y selected from hydrogen, a
nitrogen containing (C2-C9)het er vcloafkyl or (C2-C9)heteroaryl group, or
(C1l-Co)al kyl optionally substituted by hydroxy, am nocarbonyl,
(C1-Co6) al kyl am nocar bonyl, ((Cl-C6)al kyl) 2carbonyl, 20 carboxy,

(C1-C6) al kyl sul fonyl am no, (C1-@4)al kpxycarbonyl am no, am nosul fonyl, (Cl1-
C6) al kyl ami nosul fonyl, ((Cl-C6)al kyl )Ragi nosul fonyl, (C6-CL0) al koxy,
(C2-C9) heteroaryl, (C2- C9)heterocycl pal kyl, (C1-C6)al kyl carbonyl am no,
((C1-Co) al kyl carbonyl ) ((Ci -C6) al kyl )am no, cyano, ureido,

(G -C6)al kylureido, ((Cl-C6)alkyl)2ureido, cyanoguanidino, (Cl1-

C6) al kyl cyanoguani di no and ((Cl- 06) al kyl ) 2cyanoguani di no, or R18 and R19
are taken together 25 with the ngﬁéngeg g#whi ch they are attached to form

a (C2-Cg)heteroaryl or (C2- Cg) $gal kyl group, in the presence of a
hyleneég\TN EHde. The reaction mxture is

pol ar aprotic solvent, such as
stirred, at room tenperat od bet weEKX@bout 1 hour to

about 24 hours, preferabl ﬁbbrs nCHgactlon 2 of Preparatlon C,
the conpound of fornula XXV |s onverted to the

(R"),

( ) (V) (@), R

//l\ o XXX
(R )rE }(R)

(R"),




30 correspondi ng' conpound of fornula XXII1 by reacti ngd:;@(é F’y}n phenol
ar apro

in the presence of a e, such as sodium hydri de
sol vent g‘gﬁz@ di met formam de. The reaction heat ed to reflux for a
time peri LA#en about 1 hour to about 10 hours, pr ef ePEBIBOIAYII 4

hours. In reaction 3 of Preparation C, the conpound of forrmula XXV is
converted to the 35 corresponding compo@id of formula XXXV1ll by reacting
XXV wi th sodiumcyanate in the presence of pyridine and a polar aprotic
sol vent, such as acetonitrile. The reaction is stirred, at room .
tenperature, for [31 ﬁ%cge g {%od bet ween about 2 hours to about 18 hours,
preferably 30 SepldfEEPn 2807 eRirrien /Ay e oompeunsiof famaelp XFEY Asherein b is dtor 20
hours. An anisrrenedret hie teosamebmunding NeiGhéDnd NRIGRGR, xxmvtdy&eaaﬁlgleﬁxeﬁdthté}ﬁ
reaction m t d, &t e rature

éth’}lfilgmﬁng Joﬁ’lﬁm 6fsth§ fbrrg{u% (151 ehl‘r RIS TR Gl gﬁsencgb%Lﬁn gprﬂgcgr S

peri od bet ween a bout urs, prefer
In reaction ¥t EPEHES étefftyi?tfer {TRe reastiofo dre fis heﬁﬂﬁmtoareﬂwrla time period
convert ed t obdthesn dboatarioasipenditng heagpound of fornmula XXXV | accordl ng to

t he procedure des r ion 2 of Pre I n reaction
ot Pscheme 1 -t Readtn 3 3 Khechlbiaf % Shosnd o GERRBNY tauerten'is T

cor r espondi n‘@’r@éﬁ’Pﬂéﬂﬁ(ﬁo'ﬁﬂ’omépﬁfﬂF"&U'K XX yarediging XMV wiith e @dednypagent] sadh t he
fornula, A é%h%%ndﬁd’iﬁ%%ﬂﬁxﬁgba%ﬁ&&ﬂl@hps&rh d3/e@FRo. i N the presence of a

base, such as trigth ol ar aprotlc sol vent, such as

rot byl ene cni o | db.HIE" BEEIPARITLACHE 2P Bio R 4 ervugeRl it omaeddereabout
-10C t o Boousorresronding eorapoundref fpmmilp¥XX by waetingaXXNR witba ieimtaldeRydetcompiidiat 90
m nut es, predigwedbimiabout 30 m nutes. In reaction 2 of Schene 1, the
corrpound of fornmula X is converted" to the correspondi ng conpound of
formula | by reacting X with a conmpound of tHg& formula, H(Z)e- 15 R4
wherein e is | and Z is oxygen, in the presenge of potassium carbonate,
pot assi um.i odi de and an aprotic sol yen agl but anone. The reaction is
heated to reflux for a tinme perio R M about 4 hours to about 8 hours,
preferabl'y about 6 hours. In reaction Schenme 2, the conpound of
formul a XXX converted to the corresponding conpound of forrmula | by
reacting XX)Pi&et Rresenee Ph Buhage-otuch e ticihviaming, and ap@dycigaceaent (SByRas sodiemei n A
i s chl oro ortridwetsyhordhpdridecin pi eﬁ:ﬁt‘tﬁ:&m@ﬁt éucbas&,z didhfooeifank.] TRE RYABH Gure 2N @
pol ar apgot i V. ] r|de Th ion is stirred
at a teﬁgeréfﬁﬁ%ld %’?\El,\%"ez&ﬁ rﬁérerfﬁll %X lgdk) T’&&n aP 9 hqqrﬁ%ab%’?l%}awb%t ween
about 15 niffieraRly bPubBBoKrs-00 ni nut es, preferabl y about 30 minutes.

In reaction 1 of Preparation B, the compound of formula X_XII whereinbis 0,1 or 2, is
converted to the corresponding compound of formula XXI by reacting XXiN with a
benzaldehyde compound of the formula

0 .

(R');
20
' in the presence of a base, such as friethylamine, a reducing agent, such as sodium
barohydride and an aprotic solvent, such as 1 2-dichloroethane. The reaction is stirred, at
room temperature, for a time period between about 1 hour to about 4 hours, preferably about
2 hours,
25 In reaction 2 of Preparation B, the compound of formula XXI is converted to the

corresponding compound of formula XX by first reacting a compound of the formula

(

H,C).C-O N

3 OH
O (Rs)j '



In reaction 1 of Schenme 3, the conpound of formula X is &ggb/tg%tbgpbé&the
25 correspondi ng conpoun f formula XIl according t e procedure

descri bed_above in reac n 2 of Scherme 1. in reacti 2 of Schene 3, the
conpound MO a X1 is converted to the correspondi ngPEBRBIEARSOf
formula XI by reacting XIl with Iithium hydroxi de nonohydrate in the
presence of methanol, tetrahydrofuran andSwater. The reaction nmixture is
stirred 30 overni ght at roomtenperature. In reaction 3 of Schenme 3, the
conmpound of fornula Xl is converted to the correspondi ng conpound of
formula Il, b reactlng with an amne, in the presence of 4-

di net hyl ani nkﬂfé?rﬁ‘i“énsr?e % cﬂ’éh dr%'wﬁwmwﬁmﬁvéquwlgﬂ@@fnwmmMrmnneomd a
pol ar aproti potarsaﬁrmtmnsqlveau&hcla&s et dhy liefears Hbiiké @y rEQ&;nQQﬁéﬂﬂtérﬁﬁd.é%a% on

m xture is s o t erature. 2004 WO
0L vor5s o o pEd b YR BBRunglor il oRid | @cﬁ’@ﬂﬁe’f" %’En%dﬁﬁéiﬁ?ﬂj of
fornul a X i sO¥EHIEptreemismRerlurecor r espondi ng corrpound of formula XV

accordingsto the pr a@:ﬁﬂﬁurﬁoﬂBéﬁérbﬂi&dBa@@V&nipﬁund @rai%ﬁﬁl.@é‘x% Rfco geto dhe I'N
reaction 2 og r@ bi %n <GP o#n of fo gﬂg converted to the 5
corr espondi n ﬂd Bt"1 61 3 e)(l‘i?”l??“’f‘f{/ ogc’ e | %8‘ XY jtigatie Xf e¥lihce
of a catal ysti UW@E@@W 2pid ol the |prﬂ§m0@mf@ap¢iarraprcanckomemmm #pr atthylerkOthiciat.,

such as et hawpel XiOR is' BAEd, 1P e re
about 30 psi 4}_loregbo t @2 o;l%‘o Zm‘g‘f}éa%{eyﬂ’gggf&e%g&f be%é%%%& hota? OVQ)

bet ween about 183 r‘?{ Efff’ 1 hour, preferably 30 m nut es In
reaction!®@ of Schiemeadion fdoof RrepmatioorBreihé (anmptbdmﬁ of GEFRIANGIXOE coRveril o MeV 1S

10 convert edcctn‘ésﬁdﬂ@in&@éﬁm&ﬁﬂ@ el &QUIQWHy qﬁﬁﬁm% AT a\{?é@émg aé%ntat e gCt ' ng

XIVwth 4- nltrophen I oro ormate 1 n esence
pyri di ne, anthigm ﬁ!b'mw"hfwda@q cThegpacipm is @uéwted@ arfembrrgigrcebireorabad,-10°C

fol I owed by wemeitiiow, ?)F&erélg} @Jdm@bato? aSiﬂnefp%FsﬁEPS’et\)b\éénhabﬂﬁk 1%%5%3 b HBout 90

reaction m X [owed to stir overnight at room
t enper at ur e. Jh‘lé['%s é){l‘%??r ﬂ%ﬁﬁ’o&&‘*d ‘F‘E‘Ptﬁ‘ﬁt i on, the conpound of fornula XIVis

react ed Wi t hingreadiph gnyi thcrﬂ’reparelt@ncﬁnﬁmumhpmbnd %3 fohﬁulfa@(xwhsacorﬁbﬂtbdcb then the
presence of @n@?p‘bﬂdmg? H&hpcﬁxﬁd tof kFhiRy ey B rez?éﬂ it ari QIJ;IR% o?t e #gﬁl{n% ¢

such as net I"W'ﬂg;aﬁg oride. Thesreaction i s st OVer ni
tenperature 3y ﬁarﬁnﬂl%ea@oﬁaﬁ’éﬂﬂdﬁl’ﬁ"dﬂfﬂ S@@ﬁ*ﬁ@dﬁ@ ftYfimB@?. utigogéhyV i s
I la : ?; ht (r:I ?g; ed:ntmn(r? f}l}dlglmtempgdmloaﬂql ion (C@-Eg)ﬂété@blfyﬂ gﬁdgF\;?St(CgS]%)glhyl tlonally
di et hgl N- (L:g/ugb&gnﬁlf %ng]%ﬁga(ﬁﬁ%ggbbm (Q[f )aik@%% |onb°my|5<t(@r‘ 85)5@”&8?% 'i's
heat ed t28 arboxy, (C1 Ce)alkylsulfonylamino, (C1-Ce)a!koxycarbonylamlno aminosulfonyl, (C;-
Ce)alkylaminosulfonyl, ((C4-Cg)alkyl);aminosuifonyl, {CsCro)alkoxy, (Co-Cg)heteroaryl, (C.-
Co)heterocycloalkyl, (C;-Ce)alkylcarbonytamino, {(C+-Ce)alkylcarbonyl}{(C-Ce)alkylyamino,
cyano, ureido, (Cs-Celalkylureido,  ((C:-Ce)alkyl)ureido,  cyanoguanidino, {Cq-
Ce)alkylcyanoguanidino and ((Cy-Ce)alkyl).cyanoguaniding, or R'® and R are taken together
25 with the nitrogen to which they are attached to form a (Cz-Co)neteroaryl or (Co-
. Cs)heterocycloalky! group, in the presencé of a polar aprotic solvent, such as methylene
chloride. The reaction mixture is stirred, at room temperature, for a time period between about
1 hour to about 24 hours, preferably about 12 hours.

od

In reaction 2 of Preparation C, the compound of formula XXIV is converted to the

30  cormresponding compound'of formula XXt by reacting XXIV with thiophenol in the presence of

a base, such as sodium hydride, and a polar aprotic solvent, such as dimethylformamide. The

reaction is heated to reflux for a time period between about 1 hour to about 10 hours,
preferably about 4 hours.

In reaction 3 of Preparation C, the compound of formula XXV is converted to the

35  corresponding compound of formula XOOXVill by reacting XXV with sodium cyanate in the

presence of pyridine and a polar aprofic solvent, such as acetonitrile. The reaction is stirred,

at room temperature, for a time period between about 2 hours to about 18 hours, preferably



20 reflux overnight. The N-cyano-S-nethyl-isothiourea '§6§é§5§%’b3?§odf t hen

reacted wwth an am ne the presence of a polar tic solvent, such as

nmet hanol . For am de fo tion, the conpound of fo la XIVis reacted with
an acid, WeAVAY2B_tert butoxycarbonyl am nopr opi oni ¢ aci d RGT/He/0pA7ESsENce
of N net hyl nor pholine, O benzotriazole- 1-yl-N,N, N, N -tetranethyl uronium

hexaf | uor ophosphate and a pol ar -aprotic suivent such as 25 nethyl ene
chloride. In reaction | of Schenme 5, the conpound of formula X is converted
to the correspondi ng conpound of fornula XVI, wherein k is 0, 1, 2, 3 or
4, according to the procedure described above in reaction 2 of Schene 1.

I n reacti on 2bpgt 1QdteerseAB aminkef the ipouindHAECH)NRITRE, /iheh admm@ebatcm)d he

correspondi NGnixigle &%FH@H @stﬂf&d aWo lt@mﬁérétgéyfof 23k g%gocﬁy twillef Q} ﬂ{b ﬁ

the fornul a, R16t wher ei n | 7ar e each 1 ndepénen gen
a nitrogen cdiPdiAi H‘Qfs(@e@@WﬁB‘ELEF’BE%I oal kyl or (C2- C9) heteroaryl group,
or (Cl1-0C6)al kyl opt re;mtldnltyofsmb;s;traatbumdxeh:yﬁmbmdfdcbﬂfomﬂhmmsbwﬂ%ﬁed(t@itrre

Cs) al kyl

(0 2 o) Ryl <5 ko ccridotnd Y Bl B REMMn F B Ficeaurs sesther gre o

( C1- 086) al kyl é?ﬁCHEi‘s%PfdeFﬁafaﬂosﬁ ((C1- Cs) al kyl )2am nosul fonyi, (C6-C10)al koxy,
(C2- C9) het er oar yl ,In (ERAED Nhert Sdhefm Cl, Grd ledhpodnSlor SR M@&rmw&monfhe

((CL o)l K eatiagaita Lot RIS 8 Ry aRel <1005 v e, o

( C1- 086) al kyl é’@ah ghanaIEiné\ i stior (Chromo, Dtk BE8Ence38 a 138e Seph etiesthyRAtH:,
i_(I;CI i : Egﬁg]/c 0@Bd = ﬁﬁél’abﬂﬁgﬂr{% 3&Vé&ﬂ%€@%§ qh&ﬂ;leﬁg ?ﬂ%@'{eﬂ)ﬁﬁ@ '?&a%n&f lsasﬂl%dlair gt 0
at room terrpgérrn errglére @’ree'éa?q” ‘3%8“%&%@@ ‘W'Oéée“”ﬁ?%ﬁl?%%ﬁ Eﬂ'"ai?éut 2
hours, pref eit@#iiopt Yoiputed, mfcferab!y#bque:mjummgs agent, such as sodium .

cyanobor SCZ?LI o "5 B, S0 Sl 101 Bind . 6 X ey Jo' RE°C
hydr ogen, : f&fn?ommpc’v'zslr% rRURYE Py fﬁéytm%wrhercomewr@axfﬁwfomwmzn@ to
the proc éélur B dfesremlebed aab @i otypert, athé pr@sende of pcﬁ@d&&!ﬁﬁca%onb& p&é&ﬂn@h@draé eas,
sul f onam des an@¥ﬁ@&gﬁ@§8h@npgﬁch égr %H&%esme rEacki gr?%th'eg@ad to reélgﬁ,g%aﬁ%\e(ﬁenod

conmpound of &grnu I S convert correspon
formul a XXX t&’&‘é’b?ttﬂ“h‘bh?‘ﬁs Pt?émﬁrsd'@\éfatﬂf%fefa@ﬁélatMélewﬁove in 10 reaction. 2

of Schene 1. In réacddction 2 GfScheMETR b cdrifOuA® MBP FoRi0 o0k O NBsAvaltel So the
converted t Océrn,%ponding compound of formula 1 by reacting XXX with a compound of the formula, A-
20 (X)(Y)s~(Z)e~R*, wherein A is chloro or bromo, in the presence of a base, such as
triethylamine, and a polar aprotic solvent, such as methylene chloride. The reaction is stirred
at a temperature between about —10°C to about 10°C, for a time period between about 15

minutes to about 80 minutes, preferably about 30 minutes.

in reaction 1 of Scheme 3, the compound of formula X is converted to the
25  corresponding compound of formula Xl accordtng to the procedure described above in
reaction 2 of Scheme 1.

in reaction 2 of Scheme 3, the compound of formula X}t is converied fo the
corresponding compound of formula XI by reacting Xl with lithium, hydroxide monoﬁydrate in
the presence of methanol, tetrahydrefuran and water. The reaction mixture is stirred

30  overnight at room temperature.

In reaction 3 of Scheme 3, the compound of formula XI is converted fo the
corresponding compound of formula H, by reacting X1 with an amine, in the presence of 4-
dimethylaminopyridine, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimine and a polar aprotic
solvent, such as methylene chloride. The resulting reaction mixture is stimed ovemight at

35  room temperature.
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(H3CO (HBO) NHHCI, in the presence of an am ne base, such as triethylam ne.
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compound of formula XIV is reacted with an acd, such as 3-tert-

butoxycarbonylaminopropionic acid in the presence of N-methylmorpholine, O-benzotriazole-

1-yl-N,N,N, N'-tetramethyluronium hexafluorophosphate and a polar aprotic solvent, such as
25  methylene chioride.

In reaction 1 of Scheme 35, the compound of formula X is converted to the
corresponding compound of formuia XVI, wherein k is 0, 1, 2, 3 or 4, accordmg to the
procedure described above in reaction 2 of Scheme 1.

In reaction 2 of Scheme 5, the compound of formula XVI is converted fo the corresponding

30 compound of formula VIl by reacting XV1 with an amine of the formula, R*® RN, wherein R

' and R" are each indepenently hydrogen, a nitrogen containing (C,-Co)heterocycloalkyl or (C,-
Co)heteroaryl group, or {C-Celalkyl optionally substituted by hydroxy, aminocarbonyl, (C,-
Ce)alkylaminocarbonyl, ((C4-Cg)alkyl),carbonyl, carboxy, (C1-Ce)alkylsuifonylamino, (C,-
Cs)alkoxycarbonylamino, aminosulfony, (Ci-Ce)alkylaminosulfonyl, |

35 ({C+-Csjalkyl)zaminosulfonyl, (Cg-Cyo)alkoxy, (C,-Cg)heteroaryl, (C2-Cg)heterocycloalkyl, (C4-
Ce)alkylcarbonytamine, ((C+-Cglalkylcarbonyl}{(C4-Ce)alkyllamino, cyano, ureido, (Cy-
Cealkylureido, ((C4-Celalkyl)zureido, cyanoguanidino, (C1-Cﬁ)alkylcyanoguanidino and ({Cy-
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reagent in the presence of a polar aprotic sclvent at a temperature between about —100°C to

room temperature, preferably about ~78°C. The resulting reaction mixture is stirred for a time

25 périod between about 1 hour to about 24 hours, prefera'bly about 12 hours, at a temperature
between about —78°C to about 50°C, preferably about 20°C.

Uniess indicated otherwise, the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a pressure of about one to about three
atmospheres, preferably at ambient pressure (about one atmosphere).

30 The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is often desirable in
practice to initially isolate a compound of the formula ! from the reaction mixiure as a
pharmaceutically unacceptable salt and then simply convert the latter back fo the free base

35  compound by treatment with an alkaline reagent, and subsequently convert the free baseto a
pharmaceutically acceptable acid addition salt. The acid addition salts of the base
compounds of this invention are readily prepared by treating the base compound with a
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recogni zed nethods for 5 determ ning CCR1l induced mgration can be f ound
in Coligan, J. E., Kruisbeek, A-M, Marg#Pies, D.H., Shevach, E M, '
Strober, W editors: Current Protocol s In | mmunol o , 6.12.1- 6.12.3. (John
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activity of a corrpound for inhibiting mgration is described in detail
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(W t hout thévapgrabo@intip. reBuldngjusludion ios dtynessY preferably under reduced pressure.
Alternatively, they may alsc be prepared by mixing lower alkanolic solutions of the acidic
compounds and the desired alkali metal alkoxide together, and then evaporating the resulting
solution to dryness in the same manner as before. In either case, stoichiometric quantities of

25  reagents are preferably employed in order to ensure completeness of reaction and maximum

product yields. '

Compounds of the formula | and their pharmaceutically acceptable salts (hereinafter
also referred to, collectively, as “the active compounds”) are potent antagonists of the CCR1
receptors. The active compounds are useful in the freatment or prevention of autoimmune

30 diseases (such as rheumatoid arthritis, type 1 diabetes (recent onset), inflammatory bowel
disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and
vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult respiratory
distress syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion injury,
and glomerulonephritis), allergic conditions (such as asthma and atopic dermatitis), infection

35  associated with inflammation (such as viral inflammation (including influenza and hepatitis)
and Guillian-Barre), chronic bronchitis, xeno-transpiantation, traneplantatjon tissue rejection,
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anmpul es or  prepared using standard serological techniques and are mixed with cells prior to adding to the
chamber.

After a suitable incubation period at 37 degrees centigrade (e.g. 3.5 hours for THP-1
cells, 90 minutes for primary monocytes), the chamber is removed, the cells in the upper

25  chamber aspirated, the upper part of the filtter wiped and the number of cells migrating can be
determined according to the following method.

For THP-1 cells, the chamber (a 96 well variety manufactured by Neuroprobe) can
be centrifuged to push cells off the lower chamber and the number of cells can be quantitated
against a standard curve by a color change of the dye fluorocein diacetate. -

30 For primary human monocytes, or lymphocytes, the filter can be stained with Dif
Quik® dye (American Scientific Products) and the number of cells migrating can be
determined microscopically.

The number of celis migrating in the presence of the compound are divided by the
number of celis migrating in control welis (without the compound). The quotant is the %

35  inhibition for the compound which can then be plotted using standard graphics techniques
against the concentration of compound used. The 50% inhibition point is then determined
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pyrogen-free water, before use. 35 The agi.ive conpounds of the invention
may al so be fornmulated in rectal conpositions such as suppositories or
retenti on _enemas, containing conventional suppository bases such as cocoa
butter or other glycerides. 30 Septenber 2004 WD 01/72728 0 O
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gel atin) f oradnsisistratiodby inhdiatloa for MEufiaisn) f THeadcive sompolitdsId? tHeomvantiad @dy also

cont ai ni und of the invention and a suitable
powder asgbés)@c gte o%s@fam@dﬁ&ﬂ&@t arch. A proposed dose of the active

conpounds of the F?f\feﬂtaldﬁwlsﬁféi'mowaIPhafﬁ@ﬁ%ﬁP% rcainpenitions e dbkealtierifermsofr &iri on

to the aver agﬁn‘@!iuhﬁbléw ng@Ncdpdiiled I';)%pﬁnliaﬂ6‘1?;3!’“%lS"ﬂiveﬁtfcnnfaaIhﬁ'le‘éil"i’sf‘(Mutth' Bﬁh'?rm%l@é(uﬁéé’n?d
t 0. above e( %ratmd thrltls e active

i ngredi ent per dode™" §u%|ac?h%@8'ﬂ?da%eé" adﬁﬂﬁm Bﬁ?’@@'zeﬂofna&?aﬁfﬁr@ 1to
4 times per mvé)ymyimqyéma dr dwergkyatopy meetfiyinelilose htfilnt(e.of ldctuse coiodictysiatise

referrectd o aays 6etce|cmm pApIER) Omém?ah{shr -r% ﬁv)aghéb:M%te%Y% 26 dfWfaauman

are preferabééz arr d t hat each dose aer osol -
contai ns 20 tegrﬁ%ﬁ)g&% aty ﬁt@mEBfﬁfglﬁ'ﬁ'HSt%th ﬂlﬁ‘é"a}t??v%rﬁ'fqt?ﬂg age"f‘ﬁé_&vé‘i’chll'm
daily dose vmrw siiphated.oJoe tatildts mae bei dohien byheethadsgeellOkrbwiintine 2A00LiGEd 20
Admi ni strat |[S?ébafmiﬁn@ﬁ)r %%Y@&rﬁ:h.st}éu&?%aﬂ?dklﬂne tfoﬂﬁ o?_yfcﬂ'mlaﬁ?lg sc?futlo:éfs %grugs L rres

giving for exan%:%la doses’ each ve a
formul ated 87 'SPﬁloﬁgﬁy H@V |b98Fe§e'5%%9r%lF”Hg’r?d6‘°‘rFE't ?RB‘H@UWN@I"I’““ weﬁ%sm Oi"@ft hose
of ordi refry sikatlé vehicle irefomr tse. ERaihliqeis mépagations fray rﬂel_ BpBES bg InRAtdRUNd in

means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol

syrup, methyl celiulose or hydrogenated edible fats); emulsifying agents {e.g., lecithin or
acacia); non-aqueous vehicles (g.g.. almond oil, olly esters or ethyl alcohol); and
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid).

25 For buccal admumstratlon the composition may take the form of tablets or lozenges -
formulated in conventional manner.

The active compounds of the invention may be formuiatec.i for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or

30 in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
the active ingredient may be in powder form for reconstitution with a suitable vehicle, eq.,
sterile pyrogen-free water, before use.

35 The active compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing convenhonal suppository bases
such as cocoa butter or other glycerides.



United States Patents 3,538, 214, 4, 060,598, 4,173, 626, d
3,492,397. 25 The conpgalnds of the invention can algo b%%%‘ﬁ?%ﬁépdz@r%

conbi nati on therapy w but not Iimted to, ot t her apeuti c agents
such as wWWMiII2@8l | | rmunosuppr essant agents such "as rapaPgTABO1G@EIsOSporin
A and FK-506, wth steroid sparing agents such as Ceilcept(r), or wth
classical anti-inflammtory agents (e.g.-4€ycl ooxygenase/li poxygenase

i nhibitors) such as tenidap, aspirin, acetam nophen, naproxen and
piroxicam 30 The followi ng Exanples illustrate the preparation of the
conpounds of the present invention. NVR data are reported in parts per
mllion (5) and are intkefizsebarreinistration headministeation by inhaatlonsthg aetive fcbmpadnas of

sanpl e sol Ve, irefish SR ARLP 5L G5 Ml Y SRS PE St rofi YR 2

reagents were utilized tB/lthout further purification. ers to
t et r ahydr of ufPER. COTHRE" r Bt SsSTUFEREINCH iPHEPER) IV o skl OTCRE GRfaPeigEe pRfay
refers to copresetation oot pesapiayd Abtaher boa newliizes) wit) t2udeof BSURdbld frdpegt, and

execut ed #&ind Ny e il t h conditions., Low
Resol ut i on %Qs QAR OPETRIE e oro R AR RGBS B! oy o
59890, utili¥PHfl ‘gﬁ@ﬁf syipble gas-2 it 1he sageshioripesized Reragoirtheslesageaimitivhayrhs 30
gﬁpt ganbfar | 208steriBed by pRViaBg BGENVE BOUSINERT Elete‘ﬂéﬁ M&% / ‘?Bd@éé%&ﬂiédccoﬁgaﬁéﬁw e
em cal lon . r ich. uses a m xt ur 0
acetonitril eal‘e\?\)glizleel(r)n]\ﬁ( ?Eﬁ%&\ 1%)/0L @%tgoﬁi ((E:P %M(%P 458 ?ﬁtée PEP Aomodle nlarsssnangy
anmbi ent  t enfFErYaes @adefiar gxample (rops gelatiy) [fomese. mcrre bhaler endsifdatsr wey der un
under a 10 t rfogRmtededoRREMISS fowder nfbOBIVE BorRiuRd 3P the lifeARDA! éﬁdzéaﬁ}ﬁjaﬁlla%%wdél;he

nanes for t unds of the 5 invention were created by the Autonom 2.0
PC- bat ch ve?%ﬁ%g‘%%%%"%@?—%%%ﬁh i nf or mat i onssyst eme GrbH (1 SBN

3-89536-976-4). Bxarepbsed|doFe (of Ries&itive compounds of the invention for oral, .parenteral or
2- [ 4- Ol or - Bk bBHFSRATR 1d € BULARY bdutMIRER 1 kickrdafindeflof bl QL AMBAO Al 10
2, 5-di met Ehyl SRLRgrazi n- 1 ‘%g %ﬁ?‘{ﬁ ;a,no. ne R 2- 4-Fluoro-ben l'amno - ro
i oni ¢ acid rﬁ%tah VE &y LieUat DR3¢ 1698) Mg _of FeRStivs: iBgRdent enknidaset hy |
ester hyltr ocwiicrdodid b¢ admigistefedSfor exaniple, atal4 timéd paraspobenzal dehyde (23 ml, 215
. T’y ARESEIRIBI O oGS o0 ol AL 15 gl T 170
t enper at ur e W%%@%rtwswam Jerage i wmaacee BHSBwbIs Hartanberh s¢ Satgeach 68
mml ) in  f ousterpotdse@nPufrTdi@eross dbithiRg20g U080 NEST 18 bdh@An@¥ R hHiomt
ambi ent t errpﬁ\'éaé\)éraﬁ'dawl%ose with an aeroso! will be within the range 0.1 mg to 1000 mg.
20 Administration may be $everal times daily, for example 2, 3, 4 or 8 times, giving for example,
1, 2 or 3 doses each time.
The active agents can be formulated for sustained delivery according to methods well
known to those of ordinary skill in the art. Examples of such formulations can be found in
United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397.
25 The compounds of the invention can also be utitized in combination therapy with, but
not limited to, other therapeutic agents such as with T-cell immunosuppressant agents such
as rapamycin cyclosporin A and FK-506, with steroid sparing agents such as Cellcopt®, or
with classical anti-inflammatory agents (e.q. cyclooxygenaseflipoxygenase inhibitors) such as
tenidap, aspirin, acetaminophen, naproxen and piroxicam.
30 The following Examples illustrate the preparation of the compounds of the present
invention. NMR data are reported in parts per million (5) and are referenced to the deuterium
lock signal from the sample solvent (deuteriochloroform unless otherwise specified).
Commercial reagents were utilized without further purification. THF refers to tetrahydrofuran.
DMF refers to N,N-dimethylformamide. Chromatography refers to column chromatography
35  performed using 32-63 mm silica gel and executed under nitrogen pressure {flash
chromatography) conditions.. Low Resolution Mass Spectra (LRMS) were recorded on either
a Hewlett Packard 5989®, utilizing chemical fonization {(ammonium), or a Fisons (or Micro



reaction was neutralized with dilute aqueous sodi um hyd:g(pémggnﬁg}%% Apn and

extracted wiwth dichlarongthane (2X). The organic |a re conbi ned
dried over magnesi um sul e, filtered and concentr d in vacua.

Chr omat ogWePy278% silica gel gave the title conpound 20 (FA/EB0gee3dd %
yield). 2R 5S -2- 2-tent-Buto carbon (amino roion | - 4 fluoro-ben 1

-amno - roionic acid nethyl ester To .assol ution of

(R)-2-tart - but oxycar bonyl am no-propionic acid (37 g, 195 mol) in dry
tetrahydrofuran (250 m) at 0 C was added 4-nethyl norpholine (21.5 m, 195
mol) 25 followed by isobutyichloroformate (25.3 m, 195 mmol ). The

reacti on wasviask) AtwespHafic R@bs0ré onambalmmzamrmecqtplaff@mamcrsﬁéeé b 80/50 Afixtdre0

hours. This t

f1uoro-benzyl a mgr?g{rhégop%%l g’ﬁh c&{;@a’g%&taﬁm 9% t{’er'onfzfé? Eged',t 1BPTf51 310K e
resul ting miQTRErEUrenelers o (202§ %vefﬁlhﬁgmrtﬂqt@puarﬁtﬁcéms weneprin aindere a2 Mitnegen
reacti OE 31 @rudiﬁhfbﬁﬁorfdoh\iéthfeﬁse b @Ufﬁékllr?ize ?@Qs Ofrn&ﬁéméseftoa{ht@ cBmganhé bfhhe Cake
was was ace iltrate centrated i n_vacuo,
di | ut ed \%I t\ﬁﬁ\}gm% vyecg 3r33 c?yvvg%%eﬁ“wcfnh \%Ega e’:r’ggﬂtﬂh bYSHEY B SelRlein cs
were 30 Sept*@fﬁfﬁatlor@@mleme?GmM(l@Bm/S-s_%a@smq)/ 1R01/ 40375 -44 dried over
magnesi um sul fate, filtered and concegty @bt i N vacuo. Chromatography on

silica gel gave the title conpound ( 70%&” eld). 2R 59)-1 -
4-Fluoro-ben | -3,6-dinmeth 1- i era2|ne25 i To .a sol ution of

(2R 55)-2-[(2-tert-butoxycarbonyl am no; p opi ) (4 fl uoro-benzyl) -

am no] - propionic acid nmethyl ester (43 g, @82 I n di chl or onet hane (120
m) at 0 C was added trifluoroacetic . The reaction was
“allowed to warmto anbi ent tenperat uﬁ}nd %tl for 2 hours. The -
reaction was cooled to 0 C and slo enched |t|on of 3N aqueous

sodi um hydr oxi de until basic. The &sul ting mxture was extracted wth
di chl oronet hane (2X). The conbi ned orga were dried over magnesi um
sulfate, filtered 10 and concentrated i cuo to give the title conpound

(22 g, 78%vyield). 12R 5S -I- 4Fluorob -25dirreth|- i erazine To a
sol ution of (2R 2ch- | uor,o- benzyl i met hyl - pi per azi ne- 2, 5-di one
(22 g, 87.9 mol ?5? né)a?ﬁé 4%??&‘2}:@?5?9 a%ca(rﬁ%'ly”rﬁr)""al‘y]ﬂ (4-{lsgrohepid- a

sol uti oACof [ithium al um nun.5-dimethyl-piperazin-1-yl]-ethanone
{R)-2-(4-Fluoro-benzylamino)-propionic acid methyl ester
To a solution of (R)-2-amino-propionic acid methyl ester hydrochloride (25 g, 179
mmol) and 4-fluorobenzaldehyde (23 mi, 215 mmol) in 1,2-dichloroethane {200 ml) was
added triethylamine (25 ml, 179 mmol). The resulting mixture was stirred for two hours at
15  ambient temperature followed by addition of sodium acetoxyborohydride (57 g, 268 mmo!) in
four portions. The resulting mixture was stirred overnight at ambient temperature. The
reaction was neutralized with dilute aqueous sodium hydroxide solution and exiracted witﬁ
dichloromethane (2X). The organic layers were combined, dried over magnesium sulfate,

fiitered and concentrated in vacuo. Chromatography on silica gel gave the title compound
20 (34.4 g, 91% yield). ' '
QR.SS)-2-[(2-tert~Butoxycarbonyiamino-propionyl)-(4-ﬁuoro-benzyl)-amino]—propionic
acid methyl ester ‘

To a solution of (R)-2-tert-butoxycarbonylamino-propionic acid (37 g, 195 mmol) in

dry tefrahydrofuran (250 ml) at 0 °C was added 4-methyl morpholine (21.5 ml, 195 mimol)

25  followed by isabutyichloroformate {25.3 ml, 195 mmol). The reaction was allowed to warm to
ambient temperature and stirred for two hours. This was followed by the addition of (S)}-2-(4-
fluoro-benzylamino)-propionic acid methyl ester (34.4 g, 162 mmol). The resulting mixture

was stirred overnight at ambient temperature. The reaction mixture was filtered through a

pad of celite and the filter cake was washed with ethyl acetate. The filtrate was concentrated

30  in vacuo, diluted with ethyl acetate and washed with water and brine. The organics were



hydride (1 Min tetrahydrofuran, 373 nl, 373 mmol) dropyg @pt@?ﬁ%érf&%
cool ed to'

m nutes. The reaction m xture was then refl uxed/gor 4 ours
anbi ent t%erature a | oWy quenched with wat The resulting m xture
was filteMEYWRIBugh a pad of ce[ite and the filter cake wesT/iAB@E®oeE Wit h

ethyl acetate. The filtrate was then concentrated, diluted wth ethyl
acetate and washed with saturated aqueous- sodi um hydrogen carbonate. The
organi c | ayer was separated, dried over magnesium sulfate, filtered and
concentrated in vacuo to give the title 20 conpound (17.7 g, 91%yield).
2R, 5S 2-Chloro-I- L4-(4-fluoro-benzyllL2,5-dinmethyl-p i erazin-I- {

- et hanone To deedsaykunagresiom s(IRR, filtered and concentrated in vacuo. Chromat fraphy on silica

55)-1-(4-flu Y- ra2|ne(259, in dry
di chl or onet hgﬁlga@ﬂéﬁtwcoﬁ;&n‘aéﬁ@ﬁg 4"3’9%‘5 triethylamne (1 57 m, 11 2

mol ) foll owed by Sl el Ey bepp)nt.6-ginethyl-mimsazine-2. 3 dioe ol ) . The

resul ting reacti offoni solutiee on(QR(w 28[(2Ltédt-ﬁﬁlo>fy@érb&@la‘ﬂﬂl r@ﬁenﬂ)h@ﬂﬁ&@ﬁ&ﬂ

then fil t@re?m Qt&m;caacwetﬁp esﬁel g 3895 cﬁgin W|'|I rrwa:; 3 e?_irzomat hang Zgﬂd the
resulting filtrate was conce f"b Ve ErPsiesene @:I’ﬂlb‘?’ngt &giaphy
on silica gefddgdfliuermeceiic @q'fb(ﬁﬁ@Tﬂpo'[hﬂzre@m@wagaﬂo@e%oymwdndr) amBiBut t&fperature

-S- Chl or 0- 2 and dirredof b uoure- TaB réacﬁorﬁvéjd Bkl td 0 °¢ afd MIP L}gnclg l%r ‘&é? n of
et hoxy} - benzgj c, 4 (g t h lh To, a sol ution of % FEERPF

[ 4- (4 fuoro- ﬁﬂénz%/%u HY rr%cfr cl'e |5’P 1P5Yi n%—ﬁ jFﬁ”"‘“&trﬁ‘é‘HE?né’aEZex‘i’SCtgd Vgch
mol ) in but @!H&W@“Qtwenﬁz)() WHE taxmjm@d oedainigh wWerecdiried rover2madmgsitR ey Bas Ziaiea

(1.55 g,109. 2aritnGohdentrted RSB 6RE bR ; I) and potassium
i odi de (1. 52ag, 98nrl '|T earesuqﬁﬁ%‘%w%lﬁgg ﬂvﬁfsﬁgg)m)red at reflux for

6 hours. The reaét HEPERE S btagim Wi th. ethyl acetate, and
washed with brineTod heutﬁaﬁ obmlssr!;-(wwm&nzﬁpb &\ztﬁfetﬁ?ﬁgﬁb?&ntéﬂﬂ @Htiﬁé‘tﬁ g,

filtered andgmmﬁﬁm;{ %%’ahﬁr&ﬁ'&lﬂg gnlpéf\ﬁe’oa\.pas 5663}5] ggolﬁtiﬁ'n of lu§ Lfrglﬁlty'gphy

on silica gel

i
2004 WO 01/ g% @Md N strehyOpiurgn 39 gﬂ,_ﬂ I'Qcpla dropwise over 40 minutes. The reaction
5S) - 5- CHiSor omiRiufedws/tiérl refile rfar- bmsylc))olé’d R i@ RarhpeRin€ bAd sBwilQtbhche@XO-

55 Oéy)chff?ﬁ‘m“q”""“& | 10 SesPRE IS e il Trougih o, b1 of it nch v g cake s

yl ] - 2- oxo- et¥f5R %’é #ib¥d peetate 'drh?r’@tfﬁw\’aéﬁleeml(c&nmaecg di@edh@thnetoll hedtate and

t et r ahydr of uwashed 1 rdajurated aﬁ@édﬂﬁ%ﬁnu&lﬂymden ofaker thé dF%;e)chi?a Se2gded
s

wes Sty od ShErar "(ﬁﬂQ et RlsRet S kv et oprnraat it R e Wete
concent Pt ed3°mﬂ?4'19 £47 9i %1% Yielhydr ochl oric acid and extracted with
di chl or onet hane gQIQ)QS)—fEfl@r@’C-E{M ok AYRE ) 3B kinetRHI Eh-1 P LR RY &
magnesi um sul fat g, 1111 pred an ?ZR 58)-1-(4-fiuoro-benzyl)-2,5-dimethyi-piperazine (2.5 g,
- 11.25mmmol) in dry dichloromethane (11 ml) at 0 °C was -added friethylamine (1.57 ml, 11.2
mrr_ml) followed by chloroacetyl chloride {0.858 ml, 11.2 mmol). The resulting reaction mixiure
25  was stirred for 30 minutes., The reaction was then filtered through a pad of celite, washed
with dichloromethane and the resulting filtrate was concentrated to give a yeliow oil.
Chromatography on silica get gave the title compound (2.84 g. 86% yield).
2R, 58)-5-Chioro-2-{2- [4~(4-ﬂuoro benzyl)-2 5-dimethyl-piperazin-1-yl}-2-oxo-
ethoxy}-benzoic acid methyl ester )
30 To a solution of (2R, 5S)-2-chloro-1- [4-(4-ﬂuoro»benzy]}-2,5-dimeﬂ1yi-piperazin—1-yl]-
' ethanone (2.75 g, 92 mmol) in butanone (50 ml} was added methyl S-chloro-2-
hydroxybenzoate {1.55 g, 9.2 mmol), potassium carbonate (2.54 g, 18.4 mmol) and
potassium iodide (1.52 g, 9.2 mmol). The resulting mixture was stired at reflux for 6 hours,
_The reaction was then cooled, diluted with ethy) acetate, and washed with brine. The
35  organics were dried over magnesium sulfate, filtered and concentrated in vacuo to give an

orange oil. Chromatography on silica gel gavé the title compound (4.1 g, 100% yield).




concentrated to give a white foam Triteration in dichl
di et hyl ether gave the title conpound (1.38 g, 3 g?g%%%gﬁéﬁﬁS -4-
5-Chioro-2- 2- 4- 4-fluo enz 1 -2,5-dineth I- i e in-1- 1 -2-o0xo0-
et hox ben¥P 41278 azine-I-carbo lic acid tart-butyl ester FGTABG®OSAS on of
(2R, SS)-5-chloro-2-(2-[4-(4-fluoro-benzyl)-2,5-dinethyl -pi perazin-| -
yl ] -2-o0xo0- et hoxy)-benzoic acid (0.10 g, 965212 mmol) in dichloronethane (4
m ) was added 4- 15 di net hyl am nopyridine (0.039 g, 0.318 mmol),
1- (3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochloride (0.061 g, 0.318
mmol ). and tert-butyl 1-piperazinecarboxylate (0.041 g, 0.222 mol). The
resulting mxture | BEEUChiorrnfodi{4-faprodrenkd)d, 5-tierpet-piparasin-1 lyll-2wi6- t hen
diluted wt hemb%bg{zgﬂgg,hane and washed with brine. The organics were dried
over magnesium syl ar @3 Jf ‘E‘Z%g énd concentrated to give a clear oil.
Chr omat ogr aphy on ' $15%¢40Y 8] 2R aSlaguore R4 rioredwpalind-tigethyirirprazis iy
yield). (2R yl!a&oxceethmey}amramoacm pesttet ester- (4128, DAB tmol) fme#éﬁéihy’d}oﬂ.ikalf {Ho mi),
41 uor o- benz ey pro lh B3 Wt (PHARIA 2h: R4 R
59)-4-(S-chi o harol £10 1) 2hd Wefe o oﬁbeagza f d@;‘g‘qﬁ?‘%x’% S oncid I A%, 46
| -yi] - 2- oxo- BFRbx Ef‘éHE‘B%xW“ﬁ? Yép é&frﬁ}ﬁ’élvﬁmtsa? Hoisnt te@medat@rer t Theutepktiaast er
(0. ]iLllo g, O. W&cher?&zjmta)edl, dgilutidamih anNagtilbaneic (et dﬁﬂ)ext‘éﬁfﬁa‘éi adhdfdhioromethane
trifluaroace The r irred for t urs at
anmbi ent terrper at ur r%;ﬁmml%yers t}/gre %&ioth{ ﬁeﬁy\%sf’ FgeqesHm 'y\f‘?r gﬁ?fﬁétmne
and washed wPnReNifetes deiaiveia whiselfoam Hyiterass Belichiprametiane And diethst ethatigaesltheov er
magnesi un sulntfea:bﬁpanUI(HngdsmsielaPncent rated to give the title conpound
(0.080 g, 87% Vi h) g;{@ trtl ‘o‘lo fr anples 2 - 12 Were
prepared by a nmettrod—anilFogt PR
Sept enber 208ANFPENTYY 3 SFOTYIiC B
Exanmpl eRR 2~--f NrdveMNaiwdorr oWﬁ.'VQS)-S-chloro-2-{2-[4-(4-ﬂuoro-benzyl)~2,5-drmethyl-plperazun-‘l-
. Yi)-2-oxo-ethoxy}-benzoic acid (0.10 g, 0.212 mmol) in dichloromethane (4 ml) was added 4-
15, dimethytaminopyridine (0.039 g, 0.318 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.061 g, 0.318 mmol) and terf-butyl 1-piperazinecarboxylaté {0.041 g, 0.222
mmol). The resulting mixture was stirred overnight at ambient temperature. It was then

diluted with dichloromethane and washed with brine. The organics were dried over
magnesium sulfate, filtered and concentrated to give a clear oil. Chromatography on silica gel
20 gave the title compound (0.110 g, 85% vyield).
(2R, 58)-2-f4-Chloro-2- (piperazme-‘l-carbony) -phenoxy]-1- ~[4-(4-fluoro-benzy))-2 5-
dimethyl-piperazin-1-yll-ethanone
To a solution of (2R, 58)-4-(5-chloro-2-{2-[4-(4-fluoro-benzyl)-2,5-dimethyi-piperazin-
1-yi]-z-oxo-ethoxy}—benzoyl)—piperazine—1-carboxyﬁc acid tert-butyl ester (0.110 g, 0.182
25  mmol) in dichloroethane (10 mil) wass added triflucroacetic acid (5 ml). The reaction was
stimed for two hours at ambient température. The reaction was then diluted with
dichloromethane and washed with 1N aqueous sodium hydroxide. The organics were dried
over maghesium sulfate, filtered and concentrated to give the title compound (0.080 g, 87%
yield).
30 The fitle compounds for Examples 2 — 12 were prepared by a method analogous to
that described in Example 1.




4~--HN"'-'"FH 6--HN./-,CF3H 6NH 70 HH 0 8HH 9_ COH

! @E@%BEP%OO
1- NH- ( CH2) 2- NHSCRCH3 2- NH- ( CH2) 2- NHC(O)NHZCHS P40
01/72728 0 0 PCT/IBO /@75 - 47 Exanple 13 O ,Me HN/NI-12 NO F

2R - 3- Ami MR W72828ch| oro0-2 2- 4 4-fl uoro-ben= I - 2. n'eth I- PCEABOI/G031S 1 - 2-
oxo-ethox -hen | - roionamde 5 2- 5-Chloro-2 2- 4- 4-fluoro-ben |
2-nmethl- i erazin-1- 1-2-oxo-etha hen le@banp | -eth | -carbamc¢c acid

tert-butyl ester To a solution of

2- (2- am no- 4-chl or o- phenoxy) - 1- [ 4- (4-f | uor o- benzyl ) - 2- met hyl -

pi perazin-1-yi]-ethanone (0.066 .g, 0.17 nmmol) in nethylene chloride (2 nlL)
at anbient tenperature was added N- et hyl nor phalli ne (0. 025 nL, 0.23 nnDI)

3-tert 10 but oxycarbonyl ani no- propi oni ¢ aci . 044 g, 023 mol ) and
O benzotriazole-1-yl-N, NN, N - tetra |un1hexafluorophosphate
(0.076 g, 0.20 mol ). The resultlng solutlon stirred at anbi ent
tenperature for 60 hours, then concentN t e Rad®al chromatography (2 mm
pl ate) gave the title conpound (0.1 2R -3-Am no-N- 5-chloro-2 2- 4-
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6
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H e
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5 H
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10 “NHSO,Me Me
1 “NH-(CH,)-NHSO,CH; | CHg

12 -NH-(CH.)-NHC(O)NH; | CH;3




15 etho - hen | ro ionam de To a sol ution of
[ 2- (5-chloro-2-(2-[4-(4- or o- benzyl ) - 2- net hyl - pi pe ?On§?[9t§ﬂb?5g%9<4o-

et hoxy} - phenyi car banoyl ) hyl]-carbamc acid tert- | ester (0.110 g,

0.2 mol )WPAV328 hyl ene’ chloride (3 m-) was added trifl| udCIABe10837aci d
(0.50 nmL). The reaction was stirred for 2 hours at anbient tenperature
then diluted with saturated aqueous sodit/m hydrogen 20 carbonate. The

m xture was extracted with nethyl ene chloride and the conbi ned organics
were dried over magnesium sulfate, filtered and concentrated in vacuo to
give the title conpound (0.069 g) The title conpounds for Exanples 14 - 19
were prepared by a nethod anal ogous tE@mMPest3 described in Exanple 13. 30
Sept enber - 2004 WO 01/ 72728 0 10 PCT/1B014Q03%5 -48 C N Me NHR2Z0 R2 N
Exanpl eRR 1404 NHAc 150 H L NH2 160 H- NHAc 17"0 0O HH 180 H ,-Z~~ NH2 O

190 x| H H2 Y o
N._.oMe HN NH,
J T

E
(2R)-3-Amino-N-(5-chloro-2-{2-[4-{4-fluoro-benzyl)-2-methyl-piperazin-1 -yl3-2-
oxo-ethoxy}-phenyl}-propionamide
5 Q(&Chloro-z-{z-[tt-(ﬂf-ﬂuoro-benzyl)—2~methy|-piperazin-1-yl]-2-oxo-ethoxy}—
phenylcarbamoyl)-ethyl]-carbamic acid tert-buty! ester

,, To a solution of 2-(2-amino-4-chloro-phenoxy)-1-[4-(4-fluoro-benzyl)-2-methyi-
/ piperazin-1-yll-ethanone (0.066 .g, 0.17 mmol) in methylene chloride (2 mL) at ambient
 temperature was added N-methylmorpholine  (0.025 mL, 0.23 mmol), 3-tert-
10 butoxycarbonylamino-propionic acid (0.044 g, 0.23 mmol} and O-benzotriazole-1 =yI-NLN N N
tetramethyluronium hexafluorophosphate (0.076 g, 0.20 mmol). The resulting solution was
stirred at ambient temperature for 60 hours, then concentrated. Radial chromatography (2
mm piate) gave the titte compound {0.114 g) .
§2R)-3-Amino-N-(5-chIoro-2-{2;[4-(4-ﬂuoro~benZJD-Z-methyl-piperazinJ -yi]-2-0xo0-
15 ethoxy}-phenyh-propionamide

_ To a solution of [2-(5-chioro-2-{2-{4-(4-fluoro-benzyl)-2-methyi-piperazin-1 ~yij-2-ox0-
ethoxy}-phenylcarbamoyl)-ethyl]-carbamic acid tert-butyl ester {0.110 g, 0.2 mmol) in
methylene chioride (3 mL) was added trifluoroacetic acid (0.50 mL). The reaction was stirred
for 2 hours at ambient temperature then diluted with saturated aqueous sodium hydrogen
20 ~ carbonate. The mixture was exiracted with methylene chioride and the combined organics
were dried over magnesium sulfate, filtered and concentrated in vacuo to ine the title

compound (0.069 g)
The title compounds for Examples 14 — 19 were prepared by a method analogous to

~ that described in Example 13.



F 5 . — L. September 2004
(2R, 59) - 1-(2- Am no-eth -3-(5-chioro-2-{2-[4-(4-flgloro-benzyl) -2, 5-di net hy

f - pi perazi et hoxy}-phenyl)-urea 30 t ember 2004 WO

01/ 72728 W™ 6‘%@%72%301/00375 -49 (2R, 5S -2- 4-Chloro- 2- ni t r BCTHBIEN3?S1- 4-
4-fluoro-bent | -2,5-dimeth |- i erazin-1- yl]-ethanone To a sol ution of
(2R, 5S)-5-chl oro-2-{2-}4-(4-fluoro-benzyB) -2, 5-di net hyl - pi perazi n-1 -

yl ] -2- oxo- et hoxy}-benzoic acid nethyl ester (1.0 g, 3.35 mml) in butanone
(35 M) was added 5 2-nitro-4-chlorophenol (0.639 g, 3.69 mvl), potassium
carbonate (0.925 g, 6.7mol) and potassiumiodide (0.556 g, 3.35 nmmol). The
reaction m xture was heated at reflux overnight. @he reaction m xture was

then cooled, diluted Wth water and extracted ethyl. acetate. The
conbi ned organics were dried over nagne§? e, filtered and
concentrated to give an orange oil. togr Ey on silica gel gave the

title conpound (1.35 g, 93%yield). 10 ( R.. Me
5S) - 2- (2- Ami no- 4- chl or o- phenoxy) - 1- (4 Z%juoro benz i -2,5-dinmeth

| - pi perazin 1-yl]-ethanone To a solyt of (2R 5S) - 2- (4 (;

hl or o- 2- ni tr o- phenoxy) - 1- [ 4- (4- quoro ben

di net hyl - pi perazi n-1-yl]-ethanone (2.2 g, 1‘3 nnn!) in ethanol (50 m) in
a par bottle was added 5@6p|atinun1on carbofi (2.2 g). The reaction mixture

was subjected to gR—gas 35—psi—Egr—thirty_mnutes  The reaction

m xt ure was filteréﬁé#ﬁrouqh cell e and shed with ethanol. THe filtrate
was concentrated t|ol4gi ve a tan foan1 Cbronatogra iy on siTrca gel gave the
title conpound (1.(42 g, 70%vyield). g{ N | oro-2 2- 4- A4fll uoro-ben
-2,5-dimeth |- i drazin-1- ! _2-0ko ho - Hen | {-carbamic acid

4-ni tro-phenyl estfers 20 To a solufion o (ZH, H

5S) - 2- (2- am no- 4- dhl or o- phenoxy) - L- 14- ( §f o- benzyl)-2,5-

di met hyl - pi perazin-1-yl]-ethanone (0‘1 7|mol ) in dichl ¢romet hane
(7 M) was added |pyridine (0.066 0.82 nnDI) foll owed by 4-npitrophenyl
chl orof oni ate (O.Cﬂ§ g, O. 41 nnDI). The reactiopHwas stirred at amnbi ent

tenperature for 3[1/2 hours. The reacnggNﬁMgura was concentr at ed
fol | oned by chrongtography on sil caﬁgel to givelthe title conmpound (0. 153

g, 25 74%ield). . eth | -3. 5.chlorg-2- 2- 4. 4-f| uoro-ben
| -2,5-dineth i- ilerazin-1- 1 -2- Eﬂxzjge Jﬁea To a solutjon of (2R
55)-(5-chloro-2-(3-[4-(4-fiuoro-ben ofi et hyl - pi perazin-1|-
ﬁrj\/ﬁwrNHg
0
19 H

Exam le 20

,Qr

\Me HN

b

| 5 . (2R,5$)-1~(2-Aminor~ethyl)-3-(5-chioro-2-{2-[4~(4-ﬂuoro-benzyl)-2,5-dimethyf-piperazin»1-
yl]-2-ox0-ethoxy}-phenyl)-urea

\“/\NH




yl]-2- oxo- et hoxy}-phenyl)-carbam c acid 4-nitro-phenyl ®stestefrBel0g, 0. 37
nmmol) in dry 30 net hanobG m ) was added et hyl di am (0.05 M, 0.814

nmol ). The reacti on was rred at anbient tenperatu overnight. The
reacti on WQI1GeM8ent rat ed and chromat agraphed on silica geCTARDIGDITE t he
title conpound (0.115 g, 63%yield). The title conpounds for Exanples 21 -
27 were prepared by a net hod anal ogous t-@g9- t hat described in Exanple 20. 30
Sept ember 2004 WO 01/ 72728 PCT/1B01100375 -50 0 O N M NHRza R2 Exanpl eRR
21H M OH 0. 22,y o HH 0 23HWw 0 24H H 25H oH 26H 0 27, NHSO2MeMe O Exanpl e

28
(2R, 58)-2-(4-Chloro-2-nitro-phenoxy)-1-[4-(4-lucro-benzyl)-2,5-dimethyi-piperazin-1-

yij-ethanone _
To a solution of (2R, 5§8)-5-chloro-2-{2-{4-(4-fluoro-benzyl}-2,5-dimethyl-piperazin-1-
yi]-2-oxo-ethoxy}-benzoic acid methyl ester (1.0 g, 3.35 mmol) in butanone (35 mi) was added
5 2-nitro-4-chiorophencl {0.639 g, 3.69 mmol), potassium carbonate (0.925 g, 6.7mmol) and
potassium iodide (0.556 g, 3.35 mmol). The reaction mixture was heated at reflux overnight.

‘The reaction mixture was then cooled, diluted With water and extracted with ethyl acetate.
The combined arganics were dried over magnesium sulfate, filtered and concentrated to give
an orange oil. Chromatography on silica gel gave the title compound (1.35 g, 93% yield).
10 _ {2R, 58)-2-(2-Amino-4-chioro-phenoxy)-1-{4-(4-fluoro-benzyi)-2 5-dimethyi-piperazin-
1-yij-ethanone
| To a solution of (2R, 58)-2-(4-chloro-2-nitro-phenoxy)-1-[4-(4-fluoro-benzyl)-2,5-
dimethyl-piperazin-1-yl]-ethanone (2.2 g, 5,05 mmol} in ethanol (50 ml) in a par bottle was

¢+ added 5% platinum on carbon (2.2 g). The reaction mixture was subjected to hydrogen gas

15 (35 psi} for thirty minutes. The réaction mixture was filtered through celite and washed with

| ethanol. The filtrate was concentrated to give a tan foam. Chromatography on stlica gel gave

the title compound (1.42 g, 70% vyield).

(2R, 58)-(5-Chioro-2-{2-[4-(4-flucro-benzyi)-2,5-dimethyl-piperazin-1-yi]-2-oxo-
ethoxy}-phenyl)-carbamic acid 4-nitro-phenyi ester

20 To a solution of (2R, 58)-2-(2-amino-4-chloro-phenoxy)-1-[4-(4-fluoro-benzyl)-2,5-

dimethyl-piperazin-1-ylJ-ethanone (0.150 g, 0.37 mmol) in dichlbromethane (7 ml) was added

pyridine (0.066 ml, 0.82 mmol) followed by 4-nitrophenyl chloroformate (0.075 g, 0.41 mmol).
The reaction was stirred at ambient temperature for 3 1/2 hours. The reaction mixture was
concentrated followed by chromatography on silica gel to give the title compound (0.153 g,
25  74%yield). .
(2R,55)-1-(2-Amino-ethyl)-3-(5-chlore-2-{2-[4-(4-fluoro-benzyl)-2,5-dimethyi-
piperazin-1-yl)-2-oxo-ethoxy}-phenyl)-urea
To a solution of (2R, 58)-(5-chloro-2-{2-[4-(4-fluoro-benzyt)-2,5-dimethyl-piperazin-1-
yil-2-oxo-ethoxy}-phenyt)-carbamic acid 4-nitro-phenyl ester (0.206 g, 0.37 mmol} in dry
30  methanol (6 mi) was added ethyldiamine (0.05 mi, 0.814 mmol). The reaction was stired at

ambient temperature overnight. The reaction was concentrated and chromatagraphed on
silica gel to give the title compound (0.115 g, 63% vield).

The title compounds for Examples 21 — 27 were prepared by a method analogous to
that described in Example 20.



ad 0,.M HN, SO --,,/NH2 30 Septenber 2004 WO 01/727283@85&%&%%9%@@9375
-51 2R -2- Am no- et haneggll fonic acid 5-chloro-2 2- 42 4-1| uoro-bent !
-2-meth |- ierazin-1- 2- oxo-et hox -hen | -am de@( 1, 3-Di oxo-1, 3-di hy
ro-i soi ndW@OURIR. et hanesul fonic acid (5-chl oro-2-{2- 4- 4ptirupemostenz |
-2-meth |- i erazin-1- E -2-oxo-ethox -hen | -amde 5 To a solution of of

2- (2- am no- 4- cht or 0- phenoxy) - 1- [ 4- (4- f | udo- benzyl ) - 2- net hyl -

pi perazin-1-yl]-ethanone (0.050 g, 0.13 nmol) in nethylene chloride (1 nl).
at anbient tenperature was added triethylamne (0.027 nL, 0.19 mol) and
2- (1, 3-di oxo- 1, 3-di hydro- isoindol -2-yl)-ethanesul fonyl chloride (0.045 g,
0.17 mmol ). The reaction was stirred overnight Gt anbient tenperature.

Addi tional triethylamne ((0.027 m,40.19 and 2 10
(1,3-dioxo-1,3-dihydro-isoindol-2-y|? fonyi chloride (0.045 g,
0.17 rnmol) was added. The reaction S stir one hour, then additional

and hour, then additional 2-(1,3-dioxp-1]3-dihydro-isoindol -2-

yl') - et hanesul fonyi chloride (0.09G.¢7 &34 nmol ) was added. After stirring
an additional | hour, the reaction was.trweated with saturated agueous
sodi um hydrogen carbonate and 15 extractg ith nmethyl ene chloride (3X).
The conbi ned organics were dried over maghiesFum sulfate, filtered and

concentrated in vagggefti-Heati-gr—va kadkaL—ehﬁgnaLegpaphy—ez‘nn1 pl at e)
gave the title conmpoun {9.030 g) ] 2R -2-'Ani no- etlthanesul fonic acfid :
(5-ohl oro-2-(2-[4- Zifluoro-benzyl)-;rnﬁﬁhyl- iefd#en-1- T -2-oxo-echo hen

I -ami de 20 To a splution of ~"0H
2- (1, 3-di oxo-1, 3-df hydr o-i soi ndol {2-yl - et hanesul|[f oni c acid (S-qhioro-

2-{2-[4-(4-f|uoro-agﬁzyL}azanefhylnpipnrn7in-l
-yl ]-2-o0xo-ethoxy}tphenyl)-am de (0.030 @, \0. 048 l'frm)l) in EEOH{(1 nmL) at
anbi ent tenperaturg was added hydraziﬁé’ ydr@te (0.025 nl). The | reaction

was stirred overnight at anbient tenpthture thep diluted with water and

extracted wth nef®ylene chlorid¢ (2X) .H The conzmned organi ¢S vier e washed
W th saturated aqugous 25 brine apd dry owey sodiumsulfate, fliltered and
concentrated in vatua. Purification vi& radial ¢hromatography (|2 mm pl ate)

gave the title conppund (0.0I4 q)] The titlg<conpeunds for Exanples 29 - 34
were prepared by a met hod anal ogous tﬁwri\/éi]

25

triethylam ne (0.055 nL, 0.34 nnnl)gfgé JAdded. *fhe reaction was stirred

meD
o WUSHE
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that described in Exanpl e 28. 30 Septenmber 2004 WD 01/ 73?(7§'§_Ptgmbér2004

PCT/ 1 B01/ 00375 -52 Exanpl . 29- SO2CF3Me 30_S00 H 2 H 31N CNH
}-S2 f,, NH2 H 32H H J ,,,CO 0 33S2° ~NYO-CH O SCQN(NE)ZNE Exanple
35 A (NMOWMREH2 NN F 2R -N 5-Chloro-2 2- 4 -flumnqtmnm?s
-2-meth i i razin-1- |-2-o0xo- 5 ethox hen i -c¢ ano uani dine 1- 5-Chioro-2
2- 4- 4-fluoro-ben 12-neth 1- i erazin-1<514 -2-oxo-etho hen 1 -

N- cyano- S- et hyl -i sot hi ourea To a sol ution of of
2- (2- am no- 4- chl or o- phenoxy) - 1-[ 4- (4-f | uor o- benzyl ) - 2- met hyl -
(2R)-2-Amino-ethanesulfonic acid (5-chloro-2-{2-{4- {4—ﬂuoro-benzyl)-z-methyl-
piperazin-1-yl]-2-oxo-ethoxy}-phenyl)-amide
2-(1,3-Dioxo-1 ,3-d:hydro-lsomdol-2—yl)-ethanesulfomc acid (5-chloro-2-{2-{4-(4-fluoro-
benzyl)-2-methyi-piperazin-1-yl]-2-oxo-ethoxy}-phenyl)-amide
5 To a solution of of 2-(2-amino-4-chloro-phenoxy)-1-[4-(4-fluoro-benzyi)-2-methyi-
' piperazin-1-yl}-ethanone (0.050 g, 0.13 mmol) in methylene chioride (1 mL) at ambient
temperature was added ftriethylamine (0.027 mk, 0.19 mmol) and 2-(1,3-dioxo-1,3-dihydro-
isoindol-2-yl)-ethanesulfonyl chloride (0.045 g, 0.17 mmol). ‘The reaction was stirred
overnight at ambient temperature. Additional triethylamine {(0.027 mL, 0.19 mmol) and 2-
10 (1,3-dioxo-1,3-dihydro-isoindol-2-yl}-ethanesulfonyl chloride (0.045 g, 0.17 mmol) was added.
The reaction was stirred one hour, then additional triethylamine (0.055 mL, 0.34 mmol) was
added. The reaction was stired and hour, then additional 2-(1,3-dioxo-1 ,3-dihydro-isoindol-2-
yi}-ethanesulfonyl chioride (0.090 g, 0.34 mmol) was added. After stirring an addftional 1
‘_ hour, the reaction was treated with saturated aqueous sodium hydrogen carbonate and
15 extracted with methylene chloride (3X). The combined organics were dried over magnesium
sulfate, filtered and concentrated in vacuo. Purification via radial chromatography (2 mm

piate) gave the title compound (0.030 g).
(2R)-2-Amino-ethanesuifonic acid (5-chloro-2-{2-[4-(4-fluoro-benzyl)-2-methyi-
piperazin-1-yl]-2-oxo-ethoxy}-phenyl}-amide
20 To a solution of 2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonic acid (5-chioro-
2-{2-[4-(4-fluoro-benzy!)-2-methyi-piperazin-1-yl]-2-oxo-ethoxy}-phenyl-amide {0.030 g, 0.048
mmol) in E{OH (1 ml.) at ambient temperature was added hydrazine hydrate (0.025 mL). The

reaction was stirred overnight at ambient temperature then diluted with water and extracted
with methylene chloride (2X). The combined organics were washed with saturated agueous
25  brine and dried over sodium sulfate, ﬁltered‘and concentrated in vacue. Purification via radial
chromatography (2 mm plate) gave the title compound (0.014 g). _
The title compounds for Examples 29 — 34 were prepared by a method analogous to
that described in Example 28. -
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pi perazin-1-yl]-ethanone (0.30 g, 0.77 muol) in tetrahyﬁ;gg LAk cf%_) at
anbi ent 10 tenperatureg s added sodi um hydri de (ii!029 , Ht @en’?r% and

t he reaction was stirr for 30 mnutes. To this added S S1-di net hyl

N- cyanodi W@ @/R2fd8nocar bonate (0.168, 1.15 nmmol) and the nPgruBel/oRs heat ed
at reflux overnight. The reaction was cool ed and quenched with saturated
aqueous ammoni um chl oride. The m xture w&8- extracted with EtOAc and the
conbi ned organics were dried over Na2SO4, filtered and concentrated in 15
vacuo. Chromatography on silica gel gave the title conpound (0.350 g) 30
Sept enber 2004 -53 2R -N-_5-Chloro-2 2- 4- 4-fluoro-ben 12-nethl- i
erazin-1- i -2- oxoréxdmple phenyl ) - ¢yanogu&fii di ne TR sol uti1 on of
1- (5-chl or 0- 2- { 2- [ s A—FH+uoro—benzyt) = Take: H—pHReraz-—t—y}-—2- 0X0-

et hoxy} - phenyl ) - N Fyano- S met hyl - 1 sot hi oAed (0. 4% q. 0.092 mmoj) in Et OH
(1 n) was 5 addeP%Bnmmoni um hydr ¢xi de (0.190 nL)| Hand the resul tfing

sol ution was shakeh at 60 C over njghtS92Fhg, e {reaction m xturge was
purified directly ypia radial chrofmatography ' (ﬁ nm plate) to give the
title conpound (0.P&7 g). The tTt{e conpoundsf o Exanptes—36—38 were
prepared by a nethpd anal ogous to tﬁg?t des}’iml bed 1n Exanple 35.{ d 10
Exanpl eRR 36N, CNH { 37N, CNH ONH WNH2 H 0 30 Septlenber 2004
WO 01172728 PCT/ 150110037 - 54
32
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Example 35
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(2R)-N-(5-Chloro-2-{2-{4-(4-fluoro-benzyl)-2-methyl-piperazin-~1-yl}-2-oxo-
5 ethoxy}-phenyi)-cyanoguanidine ' '
1-(5-Chioro-2-{2-[4-{4-luoro-benzyl)}-2-methyl-piperazin-1 “yl]-2-oxo-ethoxy}-phenyl)-
~ N-cyano-S-methyl-isothiourea
To a solution of of 2-(2-amino-4-chloro-phenoxy)-1-[4-(4-flucro-benzyl)-2-methyi-
piperazin-1-ylj-ethanone (0.30 g, 0.77 mmol) in tetrahydrofuran {8 mL) at ambient
10 temperature was added sodium hydride (0.029 g, 1.22 mmol) and the reaction was stirred for
30 minutes. To this was added S,S1-dimethyl N-cyanodithio iminocarbonate {0.168, 1.15
rmmof) and the mixture was heated at reflux ovemight. The reaction was cooled and

quenched with saturated aqueous ammonium chloride. The mixture was extracted with
EtOAc and the combined organics were dried over Na,SQ,, filtered and concentrated in
15 vacuo. Chromatography on silica gel gave the title compound (0.350 g)



F 2R, 5S)-2-(4-Chl oro-2-[(2-diethyl am no-ethyl am i no) y) -
[4-(4- fluoro-bent | -2,5-dineth |- i perazi n- |,y||n?%ﬂ%m%8ﬁger£@ﬁé
-5-Chloro 2 2- 4- 4-fluoro-ben 12,5-dinmeth |- i erazin-1- - 2- 0X0- ethox -
benzal dehyde To a sol ution of

2-chloral -[4-(4-fluoro-benzyi)-2, 5-di methyl - pi perazin-l-yl]-ethanone (2.87
g, 9.6 mol) in DV (20 nL) was added 5-ghl orosal i cyl al dehyde (1.65 g, 10.5
mol ), potassi um carbonate (2.64 g, 19.2 mmol) and potassiumiodide (1.59
g, 9.6 mol). The 10 resulting m xture was heated to 100 C for 12 hours.
The reaction was cooled, diluted with saturated aqueous brlne and
extracted with etdn

nmagnesi um sul ;9 e aQo‘ ] '
gi ve crude |cat|on Vi a chronatography on S|I|ca gel (15@6

Et OAc/ Hexanes) gaw sdietiont oft 1- -6b-impR{2HH-(3-daro-GenH B Tenyatial- dlpa;rai.m@@,z&&o_
4- Chl or o- 2- e@bﬂblﬁn?%ﬁ%ﬁlﬁﬁ&éﬂ’# E%Hﬂaia&)eﬁrfﬁbﬁy o HB&'PWOJ 'y E16H 5L

benz | - anone

(2R 5S)-3. cf J&H%‘WW“[ hydraxide {(H1Q0- mehagd thexesitnp rastution W9$ ﬁbai@mah-ﬁﬂ °C
yl ] - 2- ox0- etlemight.-Tihe renaledednyide n(o&ué@.asg;unf&daﬁemfa)rama cﬁn%nibfdaragw mﬁ_ymﬁ,t hane
acetic aC|dﬁg@%%gwgh%ﬂm@§oﬁgﬁ$gﬁg ylanlno)ethylanlne (0.08 , 0.625

mol ) and t esu ng so as stirred for 1 hour at ambient
tenperature. To T %lewampeinds forFaampies 362138 weresrirediey a Method analygols &b

mol ) and thet creeaibbdi PEXampleds] I red overni ght at anbient tenperature. Upon
conpl etion water .was added and the mixture was pasifled with solid sodi um
bi carbonate (pH > 10). The product was extracted with dichi oronethane (2X)
and di ethyl ether. (2X). The conbinad orga were dried over magnesi um
sulfate, filtered and concentrated i aeloy 25 Chromat ography on silica
gel gave the title conpound (0.039 g, Ix 3@?&yﬂ§Ld) The title conpounds for
Exanpl es 40 - 62 were prepared by a : anal ogous to that described in
Exanpl e 39. 30 Septenber 2004 -55 ngfe 44 41 42 43 44 '
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(2R,58)-2-{4-Chloro -2i(2-diethylamino-ethylamino)-methy_l]-phenoxy}-'l -[4-{4-
fluoro-benzyl)-2,5-dimethyl-piperazin-1-yl]-ethanone
5 @,7_5S)-S-Chloro-2—{2-[4-(4—ﬂuoro—benzyl)—2,5-dimethyl—piperazin-1 -yii-2-oxo-ethoxy}-
benzaldéhi_de

To a solution of 2-chloro-1-[4-(4-ﬂuoro—benzyl}~2,5-dimethyl—piperazin-1-yl]uethanone

‘_ (2.87 g, 9.6 mmol} in DMF (20'mL) was added 5-chlorosalicylaldehyde (1.65 g, 10.5 mmol),
potassium carbonate (2.64 g, 19.2 rﬁmol) and potassium iodide (1.59 g, 9.6 mmol). The
10 resulling mixture was heated to 100: °C for 12 hours. The reaction was cooled, diluted with _

saturated aqueous brine and extracted with ethyl acetate (3X). The combined organics were
dried over magnesium suifate and filtered. The filfrate was concentrated in vacuo to give
crude product. Purification via chromatography on silica gel (15% EtOAc/Hexanes) gave the
title compound 3.40 g, 85% vield.)
15 (2R.58)—2-{4-0hloro—2-[(2-diethylamino-et_hylamino)-methyﬂ-phenoxy}-1 -J4-<{4-fluoro-

benzyl)-2,5-dimethyl-piperazin-1-yij-ethanone '

| To a solution of (2R,58)-5-chloro-2-{2-{4-(4-fluoro-benzyl)-2,5-dimethyl-piperazin-1-
vil- 2~ox0 -ethoxy}-benzaldehyde {0.100 g, 0.25 mmol) in 10:1 dichloroethane acetic acid (2.2
mb) was added (diethylamino)ethylamine (0.088 mL, 0.625 mmol) and the resulting solution

20  was stirred for 1 hour at ambient temperatdre. To this was added sodium cyanoborohydride (
0.0094 g, 0.15 mmol) and the reaction was stirred overnight at ambient temperature. Upon
completion water was added and the mixture was basified with solid sodium bicarbonate {pH
> 10). The product was extracted with dichloromethane (2X) and diethyl ether (2X). The
combined organics were dried over magnesium sulfate, filtered and concentrated in vacuo.

25  Chromatography on silica gel gave the fitie compound (0.039 g, x 30% yield)

The title compounds for Examples 40 — 62 were prepared by a method analogous fo
that described in Example 39.



57-r' NH 02MeMe 58~~ ' OEtMe 590 Me H~NH2 600HWE 610503hl$® " 620 Me f
,,,-,O1-NH2.NA-M M. N) NMe2 F 5 N 5-Chloro2 2- 4- # PeRigmBeiaip
| -2,5-dinmeth |- i erazin-1- | 2-oxo-etho benzyl)-2-di nethyl am no-acetam de

2R, 5S -2- 2-Ami noneth |-4-chloro-keno -1- 4- 4fiuoro-bent 2,5-dinmeth i-

pi perazin-1-yl]-ethanone To a solution of (2R, 5S)-5-chloro
2-[2-F4-(4-fluoro-benzyl)-2,5-difnet hylspi perazin-I-.

yl]-2-oxo- et hoxy}-benzal dehyde (1.86 g, 4.44.mmal) in MeOH (20 nL) was
added amoni um 30 Sept enber 2004 -57 acetate (3.42 g, 44 mol) and sodi um
cyanoborohydride (0.195 g, 3.1 mmol). The resulting mxture was stirred
overni ght at ambient tenperature. The reacti ongwas quenched, with
concentrated hydrochloric acid and concentg&téd in vacuo. The residue was
dissolved in water and basitiied k&b s 3N NaOH (pH > 10). The
product was extracted wth 5 dichloropethane (2X) and ethyl acetate (2X).
The conbi ned organics were dried overy nmmen€HiNHR,sul fate, filtered and-

concentrated in vacua. Chromatograp h silica gel gave the title
conmpound (1.29 g, 69 %yield) N (5; ro-2-{2-(4-(4-fiuoro-benzyl)-2, 5-d
i met hyl - pi perazin-1 -yl J-2-o0xo0-e _f'noxyl - benzyl)-2-di et yl am no-acet am de
' F
{ Example R” R*
40 ' '
0 Me
4 NH Me
; ] 5’/\/N
f ) 42 . Me
43 : Me

‘Tl / 'f”h.[())
44 -11/\(3 Me

45 NZ Me
A
1 L/
7‘“ .47 - H Me
: o .
l .

48 N A~_COH [ Me
149 ‘1’ ~_CN Me
.{ 50 Me
: f_en [T

51 O | Me




(lgRTgS;;t Zol(gfl on of N, N-di nethylglycine (0.014 g, 0.13 35 Sep?tember2004

am i nonet hy~- 4- chI or o- phenoxy) - 1- 14- (4-fi uor o- benzyl ) - 2, 5- di et hyl - pi per azi
n-1l-yl]-etharion e (0.063 g, 0.15 nmol) in dichl ororrethane (2 nm) was
added 1-(3-di net hyl am nopropyl)-3- ethylcarbodi mde (0.034 g, 0.18 mmol),
1- hydr oxybenzotri azole (0.021g, 0.15 m"n§f3‘), and triethyiamne (0.036 ni,
0.36 nmmol). After the reaction was stirred for 48 hours, the solution 15
was diluted with saturated aqueous sodi um bi carbonate and extracted with

di chl or onet hane 3X) . _The conbined organics vwere dried over nmagnesium
sulfate, filtered| B¥@¥ncent r at (bd in Bacuo. CH{onat ography onf silica gel
gave the title co und (0. 063 g 80 9. ghne tiiye compounds for Exanpl es
64 - 85 were prepared by a met hodg analagdus to |that described | n Exanple
63. 20 ,Exanple R 640 Me NHAc 650 My L CNV60 Ne " c?NH2 30 Sepftenber 2004
wo 01/ 72728 PCT/ WWR—WM?W—%%NE—W_NNEZ
. LL‘/\/ 2
54 D L~ NHAC Me
55 _~_NHMe [Me
%
56 . 0o Me
'11/\/\NJ"OM3
H
57 L ~_NHSO,Me | Me
58 ,\5 Me
" OFt
' 59 _ 0 Me
H
60 J_r Me
61 Me
’r\/\osoaH |
62 : 0 Me
JJ\/\O)LNH

Example 63
) Ci

O
J;‘/j-.\\\Me /IK/NM%.
Me" "N

Q,

N-(5-Chloro-2-{2-[£-(4-ﬂuoro-benzyl)-z,s-dimethyl-piperazin-1 | -yl]-2-oxo-ethoxy}-
5 ' benzyl)-Z-dimethylamiho—acetamide .
(2R,58)-2-(2-Aminomethyl-4-chloro-phenoxy)-1-f4-(4-fluoro-benzyi)-2, 5-dimethyl-
piperazin-1-yll-ethanone
To a solution of (2R,58)-5-chloro-2-{2-[4-(4-fluoro-benzyi)-2,5-dimethykpiperazin-1-.
ylJ-2-oxo-ethoxy}-benzaldehyde (1.86 g, 4.44.mmoI) in MeOH (20 mL} was added ammonium




O '690 Me CO2Me 700 Me NHAc 710 O Me 'zt WOMe 720 O rng 57%%9&
“t1) MLNH(n-9U) 740 H M@ NyNH2 O 750 OMe O 760 Me OEt 7 FBKN

NH2 790

10

15

H

-57-

acetate (3.42 g, 44 mmol) and sodium cyanoborohydride (0.195 g, 3.1 mmol). The resulfing
mixture was stired overnight at ambient temperature. The reaction was quenched- with
concentrated hydrochleric acid and concentrated in vacuo. The residue was dissolved in
water and basified with aqueous 3N NaOH (pH > 10). The product was exiracted with
dichloromethane (2X) and ethyi acetate (2X). The combined organics . were dried over
magnesium sulfate, filtered and concentrated in vacuo. Chromatography on silica gel gave
the title compound (1.29 g, 69 % yield) |

N-(5~Ch1oro—2-{2-[4-(4-ﬂu6ro—benzyl)—2,5-dimetggl-p_iperazin-1-yl]~2-0xo~ethtgy}-
benzyl)-2-diethylamino-acétamide :

To a solution of N,N-dimethylglycine (0.014 g, 0.13 mmol) and (2R,5S)-2-(2-
aminamethyl-4-chloro-phenoxy)-1-[4-{4-fluoro-benzyl)-2,5-dimethyl-piperazin-1-yl]-ethanone

*(0.063 ¢, 0.15 mmol) in dichloromethane {2 mL) was added 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide (0.034 g, 0.18 mmol), 1-hydroxybenzotriazole (0.021g, 0.15 mrﬁo!), and

- triethylamine (0.036 ml, 0.36 mmol). After the reaction was stirred for 48 hours, the solution

k)
i

20 -

‘was diluted with saturated aqueous sodium bicarbonate and extracted with dichloromethane
(3X). The combined organics were dried over magnesium sulfate, filtered and concentrated

_in vacuo. Chromatography on silica gel gave the title compound (0.063 g, 80 %).

The titie compounds for Examples 64 — 85 were prepared by a method analogous to
that described in Example 63.

[Example TR TR

| 64 /([)l\/ . Me
-NHAC

65 0 Me
LL!)K/CN.

|6 ' o Me
Hl/lk/\NHz

ve
78~ H




,~~~I1111/~0 800 Me 11 30 Septenber 2004 WO 01/72728 O;Q)g LhBOASEA375 - 59
Exanpl eR-F 810Me 820 Hy@a K C) 83N Me N 840H 85~ , S -

N-(2-[3-(5-Chl oro-2-{ -(4-fluoro-benzyl)-2,5 di hyI p j perazin-l-yll-
5 2- oxo- eMYRIBenzyl ) - ur ei dol - et hy[ } - acet ami de To, a sol BETHN1HP3T

(2R, 5S)-5-chloro-2-(2-[4-(4 fluoro- benzyé? 2, 5-di met hyl - pi per azi n-1-

yi j - 2- oxo- et hoxy} - benzyl am ne (0.200 g, 3477 nmol ) in nethylene chloride
(10 mM-) was added pyridine (0.077 nm., 0.954 mmol) and 4-nitro phenyl
chloroformate (0.097 g, 0.525 mol). The resulting mxture was stirred for
one hour at anbient_tenperature and then 10 concentrated in vacua The

resi due (0.055g, O]&®%ammernl) was di ssol v& in met|fnol (1 niL) _
N- Acet yl et hyl'enedi ggfme (0 0190188 mot)—wagjadded—amd—the reaction
was stirred at rogmtenperature cver/ﬂ\ghmzijhe reaction was cdncentrated
in vacuo and chromhat ography on si|l ca gel gaﬁ% tihe title conpoynd (0.019
g, 27 %9. The titl¢ conpounds for Exanplescﬁ7 - 90 were prepared by a
nmet hod anal ogous t 6815 t hat descHi bed i n Exanpl d M6. 30 Sept entjer 2004 - 60
a o NMe '
i O
B9 ‘ 0 Me
5{J\“/\CCbMe
70 5 Me
NHAC
:1‘)\/
71 o) o] Me
' 5{i\/\NJkOMe
H
72 0 . o) Me
LL!/U\/\I_N‘)LNHz
73 - 0 0 Me
: ﬁi)l\/\ﬁJLNH(u-Bu)
74 - )0‘\/ H Me
N._.NH
5 Y
o]
75 O H 0 Me
L("\,N]/Q
_ e}
76 : j\/ Me
' OEt '
g
77 /(ljl\)é Me
Y OH
78 .0 H
‘LL/U\NHZ
79 0 H
(P
80 0 Me
0
LAY




N M C 12NFfR2Z0 N R2 | Exanpl eRR 870 0 Me ~~N~NH2 H p 3@§gb@hm@b2mm§90 (
NHVe 900 c(c) Me SAN-. H F 2R 5S = 2- Ami no- et hanggul fonic acid
5-cnioro-2 ' 2- 4ftuoro- z |l 2,5- diiinmethyl-p é .

per azi n- WQIo72728x0- et henzyl am de 2R, 5S 2= 1, 3- Di oxo- 1; 3- (AT/IB01/00375
dro-isoindol-2- -ethartesulfonic .acid 5-chloro-2 2- -.4---fiborb- b6nZY| 7
5-dumet h i perazin-1- 2-oxo- et ho- -ben am-8& To a sol utlon of

(2R, 5S) - 5-chl oro-2- (2-[ 4- (4 fl oor o- benzyl ) =45- di mef hyl - pi perazi n-9- 10

yi ]-2-axo-efttoxy~-berizyl "amne (0.060 g, 0.143 nmmol) in nethyl ene
chloride. (3 nL) was added

2- (1, 3-di oxo- 1, 3- dj Exgdmde=i soi ndol }{ 2-yl ) -t hanesul[ Ronyl chlori de](0.043 g,
0.150 mmol ) and tEEthytantme <6066 | —0-43 R —ant—the—sefuti on was
stirred 1 hr at anbient 30 Septenper 20 61 tepperature. The teacti on was
diluted with saturjted aqueous sogli u Y¢00en carbonate and extracted
with nmethyl ene chlpride. The conbjned ‘organi/cs were dried over gnesi um
sulfate, filtered ag?“'}—coneeﬁ{ rat-ef—-r—vracta—Chbpategraphy—on-$i | i ca gel
gave the title cohpound (0.073 g| 779 . 5ﬁ(2R,5 & 2- Am no-eth n_esulfoni C
acid 5-chloro 2 2-i 4- 4-fuoro-beng I-2,/5%ineth |- :
83 o A Me
|
%y N
) 2 O 1
oY
Example 86
Ci
N e NJLN/\,NHAc
Ly
Me¥ "N
F
(2R,58)-(N-{2-[3-(5-Chloro-2-{2-{4-(4-flucro-benzyl)-2,5-dimethyl-piperazin-1-yi}-
5 2-oxo-ethoxy}-benzyl)-ureido]-ethyl}-acetamide

To a solution of (2R,SS}—5-ch[oro—2-{2-[4—(4—ﬂuoro-benzyl)—2,5—dimethyi-piperazin-1~
yi[-2-oxo-ethoxy}-benzylamine (0.200 g, 0.477 mmol) in methylene chloride (10 mlL) was
added pyridine (0.077 mL, 0.954 mmol) and 4-nitro pheny! chloroformate {0.097 g, 0. 525_
mmol). The resulting mixture was stirred for one hour at ambient temperature and then

10 concentrated in vacuo. The residue (0.055g, 0.094 mmol) was dissolved in methanol {1 mbL).
N-Acetylethylenediamine (0.019 mL, 0.188 mmol) wés added and the reaction was stirred at
room temperature over night. The reaction was concentrated in vacuo and chromatography
on silica gel gave the fitle compound (0.019 g, 27 %).

The title compounds for Examples 87 — 90 were prepared by a method anaiogous to

15 that described in Example 86. '



pi perazin-1- | -2-o0xo-ethoxy}-benzylam de To a solution, o

(2R, 5S)-2- (1, 3- Di oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - et hanegm Etr%?reb%r(gO&MS_

~chloro-2-(2-[4-(4-fluoro-benzyl)-2,5-di met hyl - pi perazi n-1-yl ] -2- oxo- et'hoxy}
-benzyiam de {0.073 9, 0:1:11 nnDI) in EEO-t (I nm) was added hydrazi ne

(35% ag. 0.25 mM-, 2.73 mmol) and the 10. solution was stirred overni ght at

anbi ent- tenperature. The reaction was figgtered through a . glass: frit and

washed with EtCH The filtrate was concentrated in vacuo to give the title

conmpound (0.056 g, 96% The title conpounds for Exanples 92 -.93 were

prepared by a nethod anal ogous to that described in Exanple 91. . 15

Exanpl eRR 92~- S02-ti NH2H 93- SO2NVe2Me 30 Sept erper 2004 -62 1=

(2R) - N- (2=Ami no- et hyl ) - N - (5- chlor02(2 [ t1fioro-benzyl)-2-nethyl -pipe
razi n, | =y.ij-2-6x0-ethoxy)-benz 8 an Wne 6 A Solution of
2-(2-arninorriethyl -4-chl or o- phenoxy) 1 4-{4- | uoro-benzyl)-2-nethyl -

pi per azi n-1-yl ] -ethanone (0.025 g 0. Q62 padIENERg di phenyl
cyanocar boni m date 1(0.016 g, .0 EUD in ethanol (1 nL) was heated on
a shaker plate at 60C. After 22 h ,ﬁg | enedi ami ne (0.008 ni, 0.123 nmol)
was added and the resulting solu heated on a shaker plate at 60C
for an additional .21 * h. The SO|UtISﬁ;23§ cooled to anmbient 10

t enper at ur e, concentrated_and purified radi al- chromat ography to yield

the title conpound (0.021 g, 67%_. The title conpounds for Exanples 95.-
96 -were prepared H?@Emkhethod anhlogousﬂ?o t hat [#&scri bedin Exdnple 94. C
O M CH2NHR20 R2. WWH?—%WH—
: S ,L)Lg,\)LNHz .
88 T /I(J)\ Nie
N
NS
IJ H l /
89 : )
: 1 -0 (NH | Me
20 . ' ' M
0 0 e
’ : . N

: 5 o (2R 5S) 2—Ammo-ethanesulfomc acad 5—chloro-2-{2-[4-{4-fluoro-benzyl)-2 5-
vt - dlmethyl-prperazun-1-yl]-z-oxo-ethoxy}-benZylamlde o
_ (2R 55)—2—(1 3-Dluxo-1 3—d|hydro-zsomdol—2—yl)-ethanesulfontc acxd 5-chloro-2-{2~[4-
3"(4-ﬂuoro-benzy1) 2 5-d|meihy1 _plperazm- ] 2-oxo-emoxy}—benzadamlde .
o To a solution of (2R 58)—5—chloro-2-{2-[4-(4—ﬂuoro-benzy|}-2 5—d|methyl-plperazm-1-
10 A‘»yl]-z-oxo—ethoxy}-benzyt amine (0 060 g, 0.143 mmol) in methylene chlonde {3 mL) was
added 2-(1 3-dioxo-1 3-d|hydro-1501ndol 2-yl}-emanesu!fonyl chlonde (0.043 a, 0. 150 mmot)
“and triethylamine (0.060 mL, 043 mmof) and the solution was stired 1 hr at ambient




N, NH2 H 30 Septenber 2004 WO 01/72728 0 PCT/1 SOY/ 00: 75 %Fg ExaQr@l e 97
(2R 55 -5-Chloro-2- 2- Q4-fluoro-ben 12, 5-dineth |- iS0c7epIemoey
-2-o0xo-etho -N- net hyl -benzenesu | fonam i de 5:

5- Chl or o- 2- met hoxy- N- net hyl - benzenesul f onam de To a sol ution of

5- Chl or 0- 2- met hoxy- benzenesul fonyl chloride (1.0g, 4.15 mmwol) in
tetrahydrofuran(8m ) was bubbl ed net hylem ne gas until saturated. The
reaction mxture was sealed with a septa and stirred overnight at anbient
tenperature. The reaction mxture ~was then concentrated, triterated in

di chl oronet hane and ether, filtered and dried yielding the 10 above titled
Co&pfund 1 t@@egatl(relﬁ'ﬁ%'eammm wassdilkied .with fsaturated aqueous sodlum hydrogen c?rbon%te

5 or o- 2- e a ution of sodi um
hydri de (63@?{ ?’E“‘*‘Fn"é%@?tﬁ%me'@%@@% THEG g‘“@ﬁ‘]ﬂéjgﬁg?“'cs “’e"afve YSEagypsium

for mani de wHEte g @hf &B’Pfé‘fﬁﬁ*l’te?@ momChrgn@tsgrﬂmy) ol stiganigelegav@ dhe Htills was
then addedobpding (.ar3dy; MELNOXY- N- et hyI benzenesul f onam de (531 ny,
225mmg) follo , | ux

PRe i 5 RERZ) '_= pyiter at ed dr| e ovr magnesmm sul fat e,
filtered and comse@bmﬁdneud Jrs 3. I or | de
¢ a%c‘z?g DIGRIOTRARES %E}géfRot QQ@%&A&%@@% K 5-_ A

h b 3% | d S
411 oor o nebT BT £ BB L st bt 0075
' et hoxy}- I\Ig,r%ﬁﬁyhmblénmlésmhibwmcmxed TpirazireoB5%i29N0.25 mi 2R73 brimal ?an@huh@r o 1-
[4-(4 16 UOE&UQ@%M' 1-yb) 9
mol) in but t angne gﬁﬁ;@&em'ﬁwﬁ%ﬂ%%ﬁ%&?z %edea"%mﬁ@s %{?ﬁ%&f hro
benzenesul ?8?% v th Bgtmohp Tt was P@?ﬁeﬁt&l‘%ﬁa‘t@uq Mewg th@tlt&mel )
and pot assimpeund@iodie g(aOYng, 1.2Smmol ). The resulting reaction m xture

was. refluxed fffefhe? |l to.cool. dil d with ethyl
acet at e an‘g washed \ %%Héfm E%ahﬁ rggansf%cw TR PRIy %@5‘5?@?@&0903? Foed over
magnesi um ghdesgrived F‘lﬁ"f‘“@P‘@@‘and concentrated in vacua. Chronat ography on

silica gél gave the above titled compound (328py, 53%yield). 30 Septenber

2004 -64 The title conpounds for %<arrpl es --- 100 were prepared by a
met hod anal ogous to

Me CHzNI'IRzg
Re N | :
15 : ﬁF
Example Re Rz
.l 92 g SO "\\/NHZ H
193 _ 'SOzNMEZ Mé




t hat- descri bed in Exanple 97. N ,Me SO02R20 R2 Exanpl e U.W, 98 99 00 NH2
~NNH MM Nthted:,i -3=0s-2002 CLMSPAMD 019140. 83. P% BERYETBEF
Sept enber 2004 CLAIMS 1. A conpound of the fornula /(Z)ee ~(X)c~ (2/b R4
(Y)d N~ r--, | or the pharmaceutically acceptable salt thereof; wherein EPQ
-~ DG1 5ais 1l 2,3,4o0r 5 27bis 01l 23o0r 4.052002. . .. '
cisOorl; dis 1, 2,, 3, 4 or 5;. eisOorl2-10 j is 1. 2, 3, or 4, Xis (O,
C(S) or CH2i 15 Yis CH2, or if eis O, Yis CHR6 wherein R8 is hydrogen,
(C6-Cl0)aryl or NROR O Z is oxygen, NR9 or CR'R12; each Rl-is
[ ndependent I y sel ect ed from hydr ogen, hydroxy, hydroxysul fonyl, hal o,

AR , Examgle:9.4 .

(2R) N-(2-Ammo-ethyl)—N -{5-ch10ro-2-{2 -[4- (4—ﬂuoro-benzyl)-2-methyl-p|peraz|n-
1-y11-2-oxo-ethoxy}-benzyl)-cyanoguanidine :

B BT A solution of 2—(2-ammomethyl-4~chloro—phenoxy}-1-[4—(4~ﬂuoro-benzyl)-z-methyl-
piperazin-1-yl]-ethanone (0.025 g, 0.062 mmol) and diphenyl cyanocarbonimidate (0.016 g,
0.068 mmol) in ethanol (1 mL) was heated -on a shaker plate at 60°C. After 22 h,

. ethylenediamine (0.008 mL, 0.123 mmol) was added and the resulting solution was heated on
a shaker plate at 60°C for an additional .21 h. The solution was cooled to. ambient

10 temperature, concentrated ‘and purified using radial chromatography to vield the title

compound (0.021 g, 67%). The title compounds for Examples 95 — 96 were prepared by a
method analogous to that descnbed in Example 84.

Example R* R*
| 95 ICN H

96 CN H




(C1-C6)al kyl, mercapto, nercapto(Cl-C6)alkyl, (Cl-C6)al kyhEBpRmber 2004
(C1-Co) al kyl sui finyl, (C, - ) al kyl suf onyl ,

(C1-Co) al kyl t hi o( C1- CG)a , (C1- Co) al kylsulflnyI(Cl ) al kyl , (C1-

C6) al kyl sWDfoatigi28 C, - C6) al Kyl , ( Cl- C6) al koxy. (C6- Cl0)aryl ceyz/aBo1/00375

hal o( C1- C6) al kyl, trifluoronethyl, fornyl, fornyl (Cl-C6)al kyl, nitro,
nitroso, cyano, (C6-Cl0)aryl (Cl-C6)al kox§3- hal o( Cl- C6) al koxy,
trifluoronethoxy, (C3-C7)cycloal kyl, (C3-C7)cycloal kyl (C, -C6)al kyl,

hydr oxy( C3- C7) cycl oal kyl (C, 20 C6) al kyl, (C3-C7)cycl oal kyl am no,

(C3-C7) cycl oal kyl am no( C1l-C6) al kyl, ((C3-C7)cycloal kyl) ((C, -

C6) al kyl ) am no, ((C3-C7)cycl oal kyl ( C1IEx@sph &% ) am no( C1- C6) al kyl ,
cyano(Cl-C5)al kyl, (C2- C7)al kenyl, (C2-C7)al kypgyl, (C6-Cl0)aryl,
(C6-ClD)aryl (C -C6)al kyl, (C6-Cr0)aryl (C2 kenyl, hydroxy(C, - C6)al kyl,
hydr oxy( C5- C, 0) aryl (C1-C5) al kyl , hydroxy ) al kyl t hi o( C1- C6) al kyl

hydr oxy( C2- C5) al kenyl , hydr oxy( C2- C6) altKyn Cl- C6) al koxy( C1-C6) al kyl
(Cl-C5) al koxy(C6 25 C, o0)aryl (Cl-C5pal kyll , 4@).,ary| oxy( Cl-Co) al kyl ,
(C6-C,0)aryl (C, -C6) al koxy(C1-C6)al k anum@% (C13C5) al kyl ami no,

((Cl1-C6) al kyl') 2am no, (C6-Cl0)aryl arano d|.@6 Ct0) aryl (C1-C6) al kyl am no.

am no( Cl- C8) ai kyl . (Cl- C8) al kyl ani n6( Cy="C6)%al kyl ,

((C1-C6) el kyl ) 2am no( Cl1- C6) al kyl , hydroxy(Cl C5) al kyl am no(Cl CG) al kyl ,
(C6- C10) aryl am no( C1- C6) al kyl , H;Cb-
(C. 1-C6) al kyl carbonyl am no, ((C, -C6)s
(C1- Co) al kyl car bonyl am no(C, --C6) al kyl , ™
C6) al kyl ) am no( C1-C6) al kyl, (C1-C6)al ko
(C1- Co6) al kox carbon I)(C1 C6 alkylan1no

( Cl1- C6) al koxsfe ‘ A4 D erbR i
C6) al kyl ) am no( C1- 06) aI kyl, car h@m,g; bé,@gn@,)fghm;ggcar bonyl (GCs-C.

10)aryl (£1- C6)al carbany| aIK car ponyl ,

(Cl- CB) aPky! car bér “‘g“' fFAMeEET - ~7- 05- 2002 nted 13
062002= CIIWBF’AMD'*G“ 1911 540&80'9'm8ﬂﬁxﬁe@e®§sulf®1®13%hloﬁcﬁa {188, 3eydt emtdy in 2004
C o)aryl car M'&Wdrofﬁrgﬁeﬁl)a&ér Mbﬁ@& bﬁ‘l@bﬁk{lﬁrgvne (ga) dhéiehturated. The reaction mixture
(C6-Cl0)aryl (C1- %%i/a{',{'k% 'EIPI é

C70) aryl (C, Me8yesT¥ %‘fﬁ\%i‘ vgsRs YW?“* aL At yqrpperigipa | g reaction mixture

(C1- Co6) al koxpe mebawb(lt@ted @8graflelt y dichloromethane and ether, filiered and dried yielding the

(06~ C. Oar y bbb @hsa1CrS kyl, (C 1-C8)al koxy(Cl-

Co6) al kyl car bonyl Hﬁg g)é)f}%(s/%%@gégdonyl (C1- C6) al kyl am nocar bonyl ,
((C, 5 C6)al kyl) 2z 5 N-mefhybenzenesylionaide o car bony!

(C6- C10) aryl (C1- mS)aaédh;tubmromsmambml (50% ariniGeeA 10 09024 ag @E‘z)sa:hi@nhn dry

(C1-Co) al ky
C6) al kyl )2a%ﬁﬁc§@@gﬁ§y‘k é‘ ﬁﬁ %’ﬁ‘lf%” &‘%2(%’8)225mm° HraRs s o fS eSS I Kyl |
(C, - Cb)al k§fdedny-H8 °‘2933’!5‘6W9¥3’( y%ﬂnmesulfmraﬁmﬁmglsna@%mm) folleredoby
(Cl1- Co) ab ky refinenglios 4 RdueE - The reaction mixture was cooled, diluted with ethyl acetate and washed

with a 1IN sulfuric acid solution. The organic layer was separated, dried over magnesium

C1\ 06) al kyl car bony! ) ( ( Cl-
4 banyl am no,

sulfate, filtered and concentrated in vacuo. Chromatography on silica gel yielded the above
titled compound (320mg, 53% vield). '
(2R, 58)-5-Chioro-2-{2-[4-(4-fluoro-benzyl}-2,6-dimethyl-piperazin-1-yl}-2-oxo-
20  ethoxy}-N-methyl-benzenesulfonamide
To a solution of (2R, 5S)-2-Chloro-1- [4-(4-fluoro-benzy!)-2,5- dlmethyl-plperazm -1-yl}-
ethanone (375mg, 1.26 mmol) in butanone (12ml) was added 5-Chioro-2-hydroxy-N-methyl-
benzenesulfonamide (280mg,1.26mmofl), potassium carbonate (348mg, 2.52mmol) and
potassium iodide (209mg, 1.26mmol). The resulting reaction mixture was refiuxed for 4
25  hours. It was allowed to cool, diluted with ethyl acetate and washed with brine. The organic

layer was separated, dried over magnesium sulfate, filtered and concentrated in vacuo.
Chromatography on silica ge! gave the above titled compound (320mg, 53% vield).



) IkyI)2ureido, urei do(C, -Co6)al kyl, (C1-C8)alkyl urei (§: Co) al I
. ((Cl-Co)al kyl )2urei do(CL 10 C6) al kyl, (C2-C9) heterocycl %ﬁ?m er
(C2-C9.) heteroaryl, (C2 CB)heterocycIoaIkyI(Cl Co6) al kyl . and
(C2- C9)heteroaryI(C1 ‘C6) al kyl ; each R2 and R3 are independently sel ected
f.rom oxo, "halo, (Cl-GC6)alkyi, (C3- C8)cycloafkyl,
(C3-C8) cycl oal kyl (C, -Co6) al kyl, (C3-C8)cyal cal kytam no(Cl-C6)al kyl, (C3-C
- 8) cycl oal kyl (C1- C6) al kyl am no( Cl- C6) al kyl , hal o( Cl- C6).al kyl ,
(C2- Co) al.kenyl, (C2-Cg)al kynyl, 15 (C6-C10)aryf, (C5-C,p)ary!(C,-C6)aIkyI,
(C6- Cl0) aryl (C2-C6) al kenyl, HC(O-, HCO-(Cl--C6)al kyl,
hydr oxy(C, - C6) al Kdtitle hwwqmsﬁ( 10RECH)dslaBny 100 e preparedBy @ﬁaembmm us to

hyd C6- klhd C3- C8) cy el oal kyl (G, - O8) Al kyl |
-tK|g?é{(cﬁfggﬁe%ﬂﬁﬁiﬁﬁ%?@?%%g y ydroxy( ) cycl oal kyl ( )al ky

hal o(C, - C6)a|ky|carbony|an1no(C1 CB)aIkyI
(C1-Co) al koxy(C6-C, 0)aryl (C1-Co) al kyl , :
(C6-C, p)aryl oxy(C, -C6)al kyl, (C6-C, ) al koxy( C1- CB)aIkyI (C, 20
C6) al kyl t hi o( C1- C6) al kyl, (C1 C6)a|ky sulfin I C, -C6)al kyl .
(Cl-Cﬁ)akaIsquonyI(Ci-CB)aIkyI ’giu QoMe( C ) al kyl-t hi o( C1- C6) al kyl,

nd(

ci
) al koxy( C, 'C6)alkyl

am no(C, - C6) al kyl, (C,-C6)a[ky|ani CB)aIkyI ((C1-
C6) al kyl') 2am no(C, - C6) al kyi, (CorerO)H ylanlno(C Co6)al kyl ,
(C6-C,0)aryl (C1-C6) al kyl am no(C, - C6) al ki

(C1- C6) al kyl car bonyl am no( Cl- C6) al kyl ,
am nocar bonyl am no( Cl1- C5)a|ky|
(C,-Co)al kyl am n —C f+ T
((C1- C6) al ky! ) 2ajn_nocar bonyl ani nlo(C._ 2 C6)a|ky| )

(C, - C6) al koxycar p&hyl ( Cl- C5)a|kylanlnodMMbonylanmho(C -C6) al kyl}, (C, -
C6)a|koXyCérbonyFﬁﬁlnotbl Coyat Kyt —hydroxy ( C=—Efat kKytaninet€- C6) al kyl ,
(C6- C10)aryl oxy[ C1- CB)aIkyIcarHonyQo&y(C|qﬁ6)alkyI ‘

lazildo( C1- 08) al kyl ,
F

(C, -Co)al/koxy(C, C6)a|ky|carbonyloxy( )aI yl, :

(C6' C, 0) é.l’ yl (C, = [F.]_I\UXY\ \;J. %} u.l r\yl € b Pryl ) { f‘ f"l.'\\ -
(C1- C5) al kyl car bpnyl (C, - C6)a|ky|c ny :g?alkyl carboxy,
- (Cl1- CB)aIkoXycarEgnyl (C6-C0)gryl ( )al\oxycarbonyl

(CG C?O) ar yl (C ) a_l_k I at a_nln RrRoecar hnn\l| / Cl— .o

o bana
C uu_y, T

CB)aIkyIanlnocarbonyI ((a -C6)a|ky|)2an1nocarbony| (C6- C
10) aryl am nocar bonyl, (C6- C,0)aryl (C, - C6)a|ky|an1nocarbony|
car boxy(C, - C6) al kyl , (Cl-CB)aIkoxycarbonyI(Cl Co6) al kyl ,
(C6-C,0)aryl (C1- C6) al koxycar bonyl ( C1l- C6) al kyl , aninocarbonyI(C1-C6)aIkyI,
(C1l- Co).al.kyl am nocar bonyl ( C1l- C6) al kyl '

((C, -C6)al kyl ) 2am nocar bonyl (C, - C6) al kyl , (C6 35

C, 0) aryl ami nocar bonyl (C, - C6) al kyl , - '
(C6-C10)aryl(C, - C6)a|ky|an1nocarbonyI(C1 C6) al kyl, (C6- Cl10)aryl sul fonyl,
(C2- CB)heterocycIoaIkyI (C2-Cg) heteroary[, (C2- CE)heterocycIoaIkyI(Cl
‘AMENDED" SHEET ' : 27- 05- 2002~ nted 1306 2002 CLNBPAND = P01914083 9 PI/TIB
01 00375. 67" I's



3 LEls § 004 C6) al kyl, (C2-E£9yhmteraary
=REAR-ENEG SEBY al kyl whergd n R14 &= Rthlar e
-(CI CG)aI kyI or (C, -Co) yi carbonyl R4 is (R5), (
.«(R5)r(R6)9(CB C, o) cycl oal kyl, (R, (R7)h(w C9) het eroaryl, or

(RB)r(R7)t, (C2- C9) het erocycl oaI kyi, 5 wherein f is3@, sdptdmBérd2o@sand h

are each independently 0, 1, 2 or 3; R5 is one to three groups

. I"'ndependent |y selected from (C2- C9)heterocycl oal kyl carbonyl ,

(C2- ©9) het er oar yl carbonyl , (C2-C9)h et eramgy! (C, - ©6)al kyl arri nocar bonyl ,
- (C2-C9) heterocycl oal ky| Cl C6E¥tal rL(ey am nocar bonyl, (C, 10 _

C6) al kyl sul f onyl ami no "@83‘% %ar bonyl

urei do(C, - CG) al kyl am noca@)on yl, , R")

C6) al kyl urei do(C, - C6) gkkyl aF'ﬂ{\ﬂ tar Nw\,(b a |

((C -C6)al kyl') 2ur ei do("C1- C6) al Kyl am ngcar bpnyl,

hal o( C1- C6) al kyl am nocar bonyl, - am n%([ yl ) al kyl am nocar bonyl ,

(C - ©6)al kyl am nosul fonyl (C, - CG) Hf nocar bonyl ,

(C -C6)al kyl sul fenyl am no(C, - ¥I car bonyl am no, '
cyanoguani dipfuaé pharfeBdeatidar ‘é@deb&ﬂhé'samﬂéﬁbof Weereld EPO - DG 1
Co) al ky[gyanoguanl d{o g(& )aI kyl car bonyl am no,

((C, - C5)l kyi ) 2cF&h Bu M Y¥i*no(C, 35 27 g5 2007 -

C6) al kyl car bonyl aistha, 2aBiardcar bonyi ( C, - C6) al kyl car bonyl am no,

(C2- C9) het er oar y L {Glsr 1- : : %9;
C6) al kyl car bonyl am ng, { C2- Cs) het er ocycl oal kyl (C1- C6) al kyl car bonyl a o,
“am nosul fonyl (C, * ‘°’C%)'2 I?;H Sar bonyl am no, hydr oxy(C, - C6) al kyl urei do,

arini no( C, - C6) al kylswreriigo, (C, - -C6) al kyl am no(C, - C6) al kyI ur ei do,

((C 6) 8 IkyI)Za{} oi(cg ) al kyl urei do, (C2- 20

C9) het erocycl oal ? %5 al kyl urei do, (C2-C9)heteroaryl (C 06) al kyI ur ei do,
am nosul fonyl (C, X | Kyt oo, ami nocar bonyl (C, - C6) al kyl ur ei do,

(C -Co)al kyl am nwaammo&yfé fs.0 Y@Qiﬁkk\)ﬁﬂwéiélﬁlm&, hydrogen, (Ce-Cio)aryl or NR®R™®;

((C -Co)al kyl )2 nocar bapy niR) al kyI ur ei do,
acetyl am no(C, - Cglaqx ‘i"u@g‘l 8'(& acetyl) ((C
- C6) al kyl ) ami no(@m@)lalﬂkfiﬁpsﬂ@"ﬂb selaeted (frem USG’)twleRy'P}Simeohmeﬁwfpnylaﬁ'ﬁho( C, -

CG)CaI Igémr:( Q=i nrﬁercé;gt% Géareéldfa(ba@g)amﬁac (e Rikitnios Uld anydiatdumayl, (C.-
cet vl am notCRBE Ay SGmCSRIPITR GEC P RLt o1 e Ce sy TG Sl no G
o) al kyl sul @@ﬁwsamrmm @er)@mo(q; CelBipaY. kife-Sull ool amiotth:Celalkyl, trifluoromethyl,
'( C, - C6) al kyjoimiygisstaly G%Q rlﬁt)’d %H OEQr%laﬁén(@QCio)aryl(CrCE)aikoxy. halo{C4-Ce)alkoxy,
((C -Co)al k%ﬁ#ﬂﬂﬂé&ﬁi é}; g({}%g%é l%-b glk 1, hydroxy{Cs-C;)cycloalkyl{C4-
06) al kyl sul 17 allorl(C 4 Calalkyl, hydroxy(Cs-Co)cy e
cyanoguini déaakyC, (C%))wdwlwiahir@nWﬁ@i)mloalky|amm°(01-ca)31kyi ((Ca-Cr)cycloalkyl)((Cs-
(o QP S R S, e o
“arti nocar bor! ql@ny ;a(FWIF)gIM ( ﬂ(}'oaa(wlnécs-cw)aryl(a Cs)alkyl (Cs-C1o)ary}(cz-Cs)alkeny!
C6) al koxy catyammy(Cact)sieyl( Chy@onat ke smfoamy sadm, nmydzam(oosubﬂcﬂmid(ancaenkyn( C -
g%) fl"og'r gg’n“ﬁ? @(EOEESEI%HWOhya(rc(xy(cz(@a?kyn%' ) @2ELARSYIC LB RS “CoJalkoxy(Ce-
25 C1o)aryl(61 Ce)atkyl, {Ce-Cio)aryloxy(Cy-Cs)alkyl, (Cs-C1g)aryl(C,-Celalkoxy(C4-Cg)alkyl, amino,
(C+-Ce)alkylamino, ((C.-Celalkyl)z;amino, (Ce-Ciolarylamino, (Ce-Cao)aryl(Cs-Ce)alkylamino,
" amino{C4-Cglalkyl, . (€C4-Cg)alkylamino(C,-Ce)atkyl, ((C1-C5)alkyl)zamino(CrCs)alkyl.
hydroxy(C-Ce)alkylamino(C,-Ce)alkyl,  (Ce-Cio)arylamino(Cy-Ce)alkyl, (Ce-Cig)aryl  (Cs-
Ce)alkylamino({C4-Cg)alkyl, (C4-Ce)alkylcarbonylamino, {(C4<Ce)alkylcarbonyl){(Cy-
30  Celatkyl)amino, (C+-Ce)alkylcarbonylamino(C,-Ce)alkyl, ((Cy-Cs)alkyicarbonyl){(C-
' Cs)alkylamino{C,-Cg)alkyl, (C1#Ce)alkoxycarbonylamino, (C,-Cg)alkoxycarbonyl){C;-

Cs)alkylamino, {C1-Ce)alkoxycarbonylamino(C4-Cs)alkyl, (C1QCﬁ)aIkoxycarbnbny)((C1—

Cs)alkyl)amino{C,-Cs)alkyi, carboxy, {C,-Cs)alkoxycarbonyl, {Ce-Co)aryl(Cs-
Cs)alkoxycarbonyl, (C1-Cg)alky!carbonyl. (C4-Ce)alkylcarbonyl{C,-Cg)alkyl, (Cs-
{
AMENDED SHEET




(-C, - C6) at kyl sul f onylami:. ng, i

G 4 ycI oal kyl car bonH-aheno™ - EDh 5
(CZ 69) het eroaryl oxycar le am no(C CG) al kyl'sul fo m no,
-.C9) het erocycl oal kyl (C, - al kyl cyanoguanrégli no,
"(C2-C9) heteroaryl (C, - C6) al kyl cyanoguani di no, cyanoé@naﬁﬁiﬁtmber 2004
(C, - Co) al kyl cyanoguani di no, ((Cl- C6) al kyl ) 2cyanoguani di no, ( C2-
€9) het er ocycl oal kyl cyanoguani di no, (C2-C9) het er oaryi cyanoguani di no, (C2- 3
AVENDED SHEIéT) r?zarggnyzoqaa BafdnjiembokPERCR0R; (Ch-DRRAND CoalfRatdiiD8s%- PC

| k
O o E il AR i MRS
C5) al kyl ) 2aiGelatifiC, - CB) al(RyCeiraiiCgGaknikaiynebony(Cs -Ce)alkyl, (Cy-Ce)alkoxy(Cy-

am nocar bome g@g@l,géy(h@g@)gm uanlam,ndagrbm(ﬁi (C,-Cs)alkylaminocarbonyl,  ((Cy-

C6) al kyl am n car bon rB Qféeno ua}nl in &icﬁ) K%rCB)alkylamlnocarbonyl
((C,-Co)al kﬁs)jawhﬁﬁ%@%f'f ‘Hwkvlicc-: PRMREATRIMY I o Giari B

'ggn) npﬁalr bon)éﬁq(rﬁcarﬁﬁ)}qbkwf()amlno (C l(CG):alalkgIdarslubCEamyg:;gl&nr%él@l ((Cr-

_ ai ani C am Q -
am nosﬁl fon&%&’ @ Far&%%% "ggé{ 83)4?‘8{')/ Cg(eﬁet arrgg%@lb( C, &{gé@acfgalkyl ©
acetyl am nop@)ammy@p@pm(qocs)alkyl amtdlno guanidino, "ureido, (C1-Ca)al¥ylureid (Cq-

. Egcet(%/l) ?al((k g;(: gg% Liteido) %Eesdgé,féa&@) adds;dﬁgwnmdo(c,-ce Yalkyl, {(C1-Co)alkyl)ureido(Cy-
Cyano( C10 CoFaF Ry E%é%ﬂf?zetch'fJa@‘ REATESRCE, (el S eyl &,
acet yl am no(@;Gi@EtabiylGrisat¢yCL- C5) al kyl ,

(acetyl) ((C, - C6) %L;&%/'rfaéndnﬂé Gre Q@ea!eﬂﬁéln isBREtEd Hdn Q&balhkml {C+-Ce)alkyl, (C-
(G, -Co)al koxycar bon

C -

C9) het er ocy Eblexgaaily xy@?figﬁma&m&ro%@ ky@:(r? &Ol(gf Cé(ﬁ?‘)ﬂg’ 'n&j gz)l?'kp’l (Ea®
Q9) het er oa(r]I Yeoakal G ey ligrmmia( - Saka Ihyaloeﬁn%aﬁ(l@! m&ai)klydmyl (Cz Cs)alkynyl
C ano U I dl -

y 9 é'oé FC% gﬁ}: bﬁ%é(gﬂi ggeﬁ?fr C@é%w):?écz E[kenyl HgC((C):) H-C(OM(C:
‘C6) al kyI )2c§Ba)ﬁBrjudw¢mxr(§@ 512k aﬂvﬁwldﬁp Fropekenybs iy W( =Colelkyiiyl,  hydroxy(Ce-
fj Ee| ngz fci:l Ky ke b rfi@730 iy @ g deoxyl ;- %@c)yalbklygl(mno)a)a(kf j!ﬂ@f?lﬂzlkyl cyano(C;-Cs)alkyl,
5) al kyl amcﬁ% %Je%;&licﬁrg GyidBARE k¥ haigh C - (Sl@hddicidlg r‘i'((ca Cz;)ikyllk 1 (21-
((C -Co)al ky“b)?@w@n%s()@wl 5y Sl e Qgelsiviog PafioiniCrColalkoxy(C-Calalkyt, (Cr-
Eci:?) gfﬁslééc’gpb )Qm)?ﬂﬁwﬁ(c C@J)aﬂwl()" é@m Oaélﬁlsu%}lﬂi kothalkyami 1OGa)BIBYISUTERFHC-Cs)atkyl,
(C,-C5)al kyF%er?r%/ @‘g]aé]ﬂgag’ﬁ’“"%% éé%‘él BNRAG HHY P B ﬁgﬁ&a'ky'a SO C"Ca)a"‘y' (G
((C, - C5) al kgbjpReEmioe@: el e %)aaﬂwwar ﬁdﬁwa neeEry )Ca al!‘\y‘?mm?éﬁ
am nosul f onygl, FIQ]I @,)%J);Lﬁ 1&%99&1%6@,@9 @gr Gajual iyt )alkyf;2amibagdiairgemecd oal

o e e DG B TR e ek lulsscbann s -

~ cyanoguasi dgelkd, - C6) (eﬁ lQe)am@xymamjahxaﬁﬂ1%laﬁymmspaaqbymylammo(c, Ce)alkyl, {Cy-
“cyano(C, - CB), %E ){yggrgﬁ% bony?é)% 7.C0) al @dr@xyt(c,-cs)alkylam:no(c1-cs)alky1 (Ce-

(G "o6)a ky)paaﬁrﬂ@t@ N o A ke

Celalkyl, (Ce-Cap)aryl{Cq- Cs)alkoxy(C1-C5)alkylcarbonyioxy(01 -Cg)atkyl, (C,-Cslalkylcarbonyl,
(C,-Ca)aikyicarbdnyI(C1-Cﬁ)alkyl. carboxy, (Cy-Cs)atkoxycarbonyl, {Ce-Coaryl(Cy-
30 Cg)alkoxycarbonyl, (CE-C,o)aryI(C1-Cﬁ)alkylcarbonyl. aminocarbonyl, A(C1-
Cs)élkylaminocarbonyl. ((C+-Ce)alkyl),aminocarbonyl,  (Cs-Ciglarylaminocarbonyl,  (Ce-
Cw)aryl(C1-C;)alkylaminocarbonyi. carboxy(C,-Ce)alkyl, (Cy-Ce)atkoxycarbony{Cy-Cejalkyl,
(Cs-C10)aryl(C1-Cs)a!koiycarbonyl(c1-C6)alkyl. aminocarbonyl(C4-Cs)alkyl, {Cy-
Cs)alkylaminocarbonyl(C;-Ce)alkyl,  {{C4-Ce)alkyl),aminocarbonyl(C4-Celalkyl, (Cs-
35  Cyo)arylaminocarbonyl(Cq-Celatkyl, (Ce-Cro)aryl(C-Co)alkylaminocarbonyl(Cy-Celalkyl,  (Ce-
Cio)arylsulfonyt, (C2-Co)heterocycloatkyl, (Cz-Cg)heteroary[, (C,-Cgheterocycloalkyl{Cs-

2 | AMENDED SHEET 27-05:2002
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'{.-‘-5*:");-4: 1 no(C, - C6) al kyl aniy nacarb&nﬁam no( C, -.G6)al kyl

T‘&EK r Gar bonyl ari g&( C, - CS)QJ: ALV ~01914
am nocar bonyl (C Co) al k m nocar bony| am no(C 30 i kyI
-:(C, - C6) al kyl carbonyl a m no(C, -C6) al kyl agrnocar bo%l am no(C 2)a| kyI (C -
C6) al kyl sul fonyl ani no(C, - C6) al kyl ani nocar bonyl-ani ( ESPERYEEEYROP

C5) al koxycar bonyl am no(C, - C6) al kyl am nocar bonyl am no(C, - C6) al kyl, (C2-

Cg) het erocycl oai kyi oxycar bonyl am no(C, - C5) al kyl am nocar bonyl am no( C-Cr,)al
- kyl, (C2- Yalky l (C Cg)heteroaryi(c,-cs Jalkyl or R™R™N(C,-Ce)alky! wherein R" and R"™ are each

het | b | C -C6)al kyl, (C2
Co) et oroar 4 Lox & AL %C%M%né@%ééw vl am no G Cpyalkyl
(C2- 51:9% get eroaryll{ﬁ‘s (R® Bﬂd@ﬂ@arrlﬂtflé}a(ﬁ(ﬁ)g(ﬂyicadhmbei@l Bé)){&f)ld?b—cs)heteroaryl or
urei do -
C6)al kyl ure %ﬁ%@/ ?%‘%lg&%rel G- s)al kyl
((C -Ce)al kyI )ZUMBM(@FJ P& &yl urel do(C, 35 06)al kyl

cyanoguani di no( Cgﬁamrgyéwlﬁjdé@rﬁtﬁnﬂmﬁat lsy$;,
hal o( C, - C6) al kyl %I fonyl an n
|

ani no( Qy- C6) al kyltsul fony i g‘%(d“’eés) &f%& peereagsnly, Fe'emdg crom- G-
C6) al kyl sul Cemgleantysiaeiglca®endl ky| (Cz-Cg)heteroaryIcarbonyI C-C heteroaryl(C1-

C, -06)al k aI k 863 - aikvé NDED $tiE .
e osabgp GeeRd é@lng%&"yg) Ry BRI C Ry ke e 0#00375

R L oy S e ecaﬁ&w R ST B

(ac e'é y1) (( Cep)obyladeltplO, a0ty E@inoc@bdat.ky | (T faipHybnred(G: Cﬂﬁ)qdairRylpcarbonyl
C ) C - noca ‘ -

%)e ;l E)(/l ur ef ?a;%é:k)é %&/Jﬁﬁ'ﬂ% Hﬁ}g(nyl ami nol J§Mllfo Cgl(@ Cs)atkylarn ocarbonyl, (C

((C, -cC6)al k§3ls)Pﬁﬂﬁ@inéwf@"ﬂ(%&}ﬁlkk‘?ﬂ“E’H‘FEFW‘ rani no( C d@gamlsulfonylamlno(m

(C, - Co) al kyb%lkilw%‘sér@ré}mﬁ C, - C6) abyanbgmdridnm,{é%,)am})ﬂmc@rboﬁyfsﬁml kyl , (Cr-

cyanogu | a "

C%) al Ey g;bgéﬁfé‘yﬁ uanlé%eﬁlu (%%ﬂ%{( 'ﬁ}"?% on 91 ani no{(éa- é(%(yi 2%?nogtéa(1tdmo(c1

G5) ai ky' ) 2{ Eyaiguibamismins)  Cevisya Dy GuEHrHBTES. Cof g teroeniC -

am nocar bony yefey |Carl§§v|)y%l1m S(/8 t%} AtbraBf R c LB ikigskhonylamine, amnnosulfonyl(c,-

(C Lal koxyc§rb° PHBREe o7 IS f‘occakg'”m C, - &)

(& 33 het R BBy o

I, (C2 Ce)alkylamino(C,-Ce)alkylureido, ((C,-Cﬁ)a]kyi)zamlno(Q Cs)alkylureido,

20  Cg)heterocycloalkyl(C4-Ce)alkylureido, (Co-Ce)heteroaryl(Cy-Cg)alkylureido, ammosulfonyl(Cr
Cslalkylureido, aminocarbonyl(C-Cg)atkylureido, (C1-Cs)alkylaminocarbonyI(C1-
Ce)alkylureido, ((C,-Ce)alkyl),;aminocarbonyl(C,-Ce)alkylureido, acetylamino(C,-Celalkylureido,
(acetyf)((Ci-Cs)alkyl)amino(c1-Cs)a!kylureido. halo(C,-Ce)alkkylsulfonylamine,  amino(C,-
Ce)alkylsulionylamino, (C4-Cg)alkylamino{C,-Cs)alkylsulfonylamino, ((Cy-Ce)atkyl)zamino(C4-

. _ 25 'Cg)alkylsulfonylamino, acetylamin‘o(CrC.-,)'alkylsulfonylamino, (acetyb{(C,-Cs)alkyl)amino(C-

- Cs)alkyisulfonylaminag, ~ ureido{C,-Cg)alkylsulfonylaming, (Ci-Cs)atkylureido(C,~
- Cﬁ)alky!sutfonylamino.' ' ((C,-Cs)atkyf),:ureido(C,-Cs)aIkylsulfonylamino. (Cq-

Cg)alkylsulfonylamino{C,-Cs)alkylsulfonylamino, cyanoguanidino(C,-Cs)alkylsplfonylamino.
{C4-Ce)alkylcyanoguanidino{C,-Ce)alkylsulfonylamino, {(C1-Celalkyl)eyanoguanidino{C,-
30 = Cgalkylsuifonylamino, aminocarbonyl{C4-Ce)alkylsulfonylamino, _ (Cs-
Ce)alkoxycarbonylamino(C,-Cg)alkylsulfonylamino, aminosulfonylamino, (Cy-
Cs)alkylaminosulfonylamino,' - ((.C,~Cs)alkyl)zaminosulfonylamino, ~ aminocarbonyl(C,-
Ce)atkylamino(C,-Ce)atkyisutionylamino, (Cz-Cg)heterocycIoa!ky!oxycarbonylaminp(C,-
- Cg)alkylsulfonylamino, (Cz-Cg)heteroaryloxycarbonyiamino(c1-Cs)alkylsulfonylamino,
35 cyanoguanidino, {C1-Ce)alkylcyanoguanidino, {{C4-Ce)atkyl),yanoguanidino, (Co-
Cg)heterocycloalkylcyanoguanidino, (C-Co)heteroarylcyanoguanidino, A{Ce-
' Cg)heterocycloalkyl(C,-Cg)alkylcyanoguanidino, (Cz-Celheteroaryl(C,-Cs)alkylcyanoguanidino,
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(C CG) aI kyI ani nosul fon% no(C CG) aI kyI

{(C, -C6)al kyl ) 2am nosui f onyl am no(C, - 0636§+ kyl, cyanoguanl di no(C,-C6) al kyl ,
(C, - ©6) al kyl (cyanoguani di no) (C, - G8) al kyl, ((G, - eptember” 2004

C6) al kyl ) 2( cyanoguani di no) (C, - C6) al kyl ,

(fC2- C9) het er ocycl oal kyl (cyanoguani di no)(C Co6) al kyi ,

(C2- C9) het er aapsicoal kit yEnedusnidihdy | (@ﬂt@gﬂ@mmt%d}eoﬁ)ﬂ%')%uwp'nﬁ( 2 (5

C9) het erocyc n 0 |r| I(C,-Ce)alkylcyanoguanidino, (C,-
(C2- C9) het er ggky:f)%/én(%’r%ébg% ?}Jﬁygﬁ@?gﬁﬁﬁh@ am ocarbony( } YC)II g ‘(C
(‘C2- C9) het er@aalwle(n@mce@pasrl(l@ypé)év%@@e@rﬁnﬂir%)(c CEfalrlp kYDA mnes RO H(C:-
C6) al kyl ( cyanggiaibsigaamifife, - Connbiatbanyl(C-Cgalkylamino, (C1 -Cg)alkylsutfonylamino(C,-

C, - C6) al kyl C -Cb di Kyl aminosulforyl(Cy-
(o O A &) ALCILLSRDeAn AR (G ALY | eminosuanyic
car bonyl ( C, -C4i8hyenhiyd, (cyafﬂag?u}bzmemamb(ﬁ@@a)a@@)ﬂﬁllnkyl ace ylammo(c -Ce)alkylamino,

(C -Co)al kyt fcbj?;ﬂ% gga leé(cymagmkyhamw@si CHirNdeiho(C,-
. ((C,-06)al k A
Loy L PO e S

( C2- C9) het er Qe ytSakylaind(C.-agbikg, C,(ac%))(&@k@d)dkml)ﬁmwl(@@@gﬂ“kylf\“@no(Q

C6) al kyl $ & | kyl e, "
(()Ca C%)@[HKSC% s nz)?c y@n& ?@%ﬁg{aﬁ:}%\égam,n%m o)alkylamino(C-Ce)alkyl, ©
(C2. ©9) het er@)aél'rejﬁrmrﬂnd&}mWﬁ@qnylamﬁW;ﬁ«yI%ﬁ%@K%)gmln osul fonyl , (Car

(C -Co)al kowﬁr%:eraéyng@)cadbkwsaamdoo,sog SIRyathino(Qh-ELHB{IC, - CB) al koybenguatiginbiCany | |

E?’C CGC%? ;lkil uﬁg)ébdagé .g%%cr?%@ aggﬁ]ﬂilugngg%nidfno(% 5e)alkylam:no(01-03)alkyl ({Cy-
C6) al kyl sul fccgygxmﬁnym(g@am@@;(@i 42e,)¢!lasrhrnuos(§h£@hw (C1-Ce)alkytsulfonylamino(C,-
(C, - C6) ajzkoxy ggﬁ(eh)aomd(@nbgg( Gkl doy My &Qﬁ#&(d’:p@a}émyl (C+-Ce)alkylureido(Cy-

C2-C9) h t b | ;
' E C2- ng hgt g::((c?ﬁé? WIQSB{ éﬁ@){a;mo%( aCm gg§(§, E;Gl}é)m ol Iga %%Ian’ﬁ)r@fb -Ce)alkyl, -

ami nocar bonyarmﬁbcaaﬁnﬂﬁ)yat k@gm‘tﬂarmrm(mi-mglkyl aminocarbonyl{C-
.cyanoguani di @ g %@ﬁ%,ﬁ,}%@%ﬁgﬁ 30 yatkyfafi r@%%ﬂ&@&ﬁ(m@ )éik@l@arboﬁ%ﬁérﬁxhk(ﬂam
j nosul fonyl éﬁt; 89 eter ocyc m nosuhf o 'Eﬁ s ne.t9c ? )
groups ind ent 1y sel ect 8§ FP)S%YE??H‘WBQ% ony! 9&]? Fr ?1”5’ Foxystlr#6

hal o, (Q)Iok Cltia)rﬂhdfswfonyl(m@@ﬂpﬂcﬂrbonﬁamapm(@aﬂ@s) al kyl; (C,-Co) E}bkyl t hi O(Cz
(C-08 Aemino(C;
E g CG% ZI kzl @QL’&%&%Y&FM’%]%%%% %fzéﬂkyl (&C@g)@te&%iesdéh@lé QHZZ ol(]%:I
C5) al kyl sul f%s}gmy(cv@immsara'n ﬂz -Celpheyh. C6)°é4”l?65%§)“ i ‘ar892§7'{‘$ %%’)YQ;%‘%& 3Ry
]SCG CI ?)Car yl&éb(o(cfl@A)élk;tﬁ‘e;,-rbcﬁﬂ)uainkwﬂcsuatuyf | uor BfIBEECE)s aalmygammq‘cezrbnwlrlimnno(cr
or ni (0] al KOX
ol oL C. o) ARy, 111 1 ESPBIERRRRy Y B e o AR Ereaefd) &l koxXie,
(C3-C, p)25yc|MIWEH"INVE\DE{NSHEFPFEF@W'%WQ(YOﬁﬁWKY' Tinted 371 08, YRRy
“CLMSPAMDr,  R® ARG E 8@[&@9&09@9351 arfifoc3 b oSAd, enfatiylaftibéarbonylamino(Cs-

ol
EERERE R M e e
cyan0(C C6)@A)éﬂwrs,uifc(r@@ﬂ@ﬁvxw%@wla,mur@c@am@ayiahhyowcs)a(k@@ (C4
Cg)alkoxycarbonylamino(C,- Cs)aikyiammocarbonylam:no(c1-C5)alkyl (Cor

30  Co)heterocycloalkyloxycarbonylamino(Cq- -Cg)alkylaminocarbonylamino(C1-Ce)alkyl, {Co

| Cg)heteroaryloxycarbonylamino(C,-Cﬁ)aikylaminocarbony!amino(CrCs)alkyt, {Cz-
Cg)heterocycloalkyl(Q-Cs)aIkylaminocarbonyiamino(Ct-Ca)a’lkyI. {C2-Co)neteroaryl{Cq-
Ce)alkylaminocarbonylamino(C,-Ce)alkyl, ureido(C+-Cs)alkylureido(C-Ce)alkyi, (C+-

‘ Celalkylureido(Cq-Ce)alkylureido(C4-Ce)alkyl, | ((C-Ce)alkyl),ureido(C;-Celalkylureido(C,-

35  Cglalkyl, cyanoguanidino(C{-Ce)_a!kylureido(CrCa)alkyl, halo(C,-Cg)alkylsulfonylamino(C,-

Ce)alkyl, amino(C1-Cs)alkylsulfonylamino(CT-Cs_}alkyl. (C;i-Ce)alkylamino(Cy-

. Ce)alkylsulfonylamino(C,-Cglalkyl, ((C,-Cs)alkyl)zamino(Q-C5)aIkylsulfonyIamino(C,-Cs)alkyl,
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WAV Cs -TCTBA , (hy Oxy) & A el Y | VTR - 1 AC
3 ((C CG)al kyIamno)(CG )aryI(Cl CG)aI kyI hydr o
'=CG) al kyl t hi o( C1- C6) al kyJ, hydroxy(C2- CG).@bkenyI hydr oxy(CZ Co6) al kenyl
hydr oxy( C2- C6) al kynyl, (C, -C6)al koxy(C1-C6) aI.ky| , 30 September 2004
(C1- C6) al koxy(C6-C, a)aryl (C, - C6) al kyl, aryl oxy(GC, - C6) al kyl , (Ce-
€, o) aryi (C, - C6) al koxy(C, - C6) al kyl, am no (C, -Co6)al kyl am no,
((C -C5)al kyalc)e@/%m.dw; 555@%1591 @ﬁbﬂo (CG C, 0) aakk/fte Coakiishitib Q.

C, -C6) al t
(G2 00y het el GG gy §y§{u8é.i ettt fgsiicy 140
C6) al kyl car bnympHyangidogC ,- (:galkyt%)faiylenﬂmpmb@mw am no, ((C4-Ce)alkyl)aureido(C,-
E% gé?;?;[@égﬁ%ﬁsﬁy Iatalmo(&plcéga% )h 3@11I Igﬁ%p@qﬁgﬁiﬁyggﬂonglammo(C,
hai o( C, - €6) éfsgHvtar bonyl| ar?VWQU%"@EﬂCdﬁﬁr@é ﬂb&ﬂ%ﬂ("@wla"ﬂl‘ﬁ)(‘éi Qﬁ)?%ﬂf bonyl ani i6-.
(C1- Co) al koxysemy t@:i«@b(é Qaqd.ﬁa}@,twdrwomﬁwhﬁmmms)ém (Cy-

C6 kyl
O & ok e e Gt o e RBino(GColtres) a k| TPPERAME o,
am n(j( C, - C6)@)akyksylfof @amiBa(CalCe)alkalmi (ﬂa(@)alt@@;)catbloyﬂam@@(@, -Cglalkyisulfonylamino(C;-

(CGCéaICkgI) érz)a/-lrﬂafr%lﬁglc%%@gj@t&M&wloQNﬂé&&‘{rﬁ&;‘yb@@é J)g&gam&rf;;anm(@ &y)Ln | (Cx

(C, - CB) épky|€@&fei§wio&mqﬁ @fm@gséa‘q@ !ky!su!fonylaéwmo(& s)alky}/ am:nosuf¥onylamlr?o(01
( G- C, p) ar y Iag aikbio n(gh-@elbRytéGine SBpaieniho(C (-C AT X yatalh pompk)ifonylamina(C-

:(Cg Cfgg gllé%llg)gﬁ%ln C&a@%ﬁkﬁﬁc&i Coalkyl, ?aﬁ(yll(cyanoguamdmo)(C, Celalkyl,  ((Cy-
( C C6) al koﬁyﬁﬁvlbéﬁl?noﬁﬁﬂwf(ﬁ ,@5 aaka(Cg qgﬁleg@ycloalkyl(cyanoguanldlﬂO)(Ci -Ce)alkyl,
06) al koxy canbpetyhddrocytibiimiicy o R Hh RUBASHENC, C)aykY | |

{C
(L gl ke B L Shon S bIHR TSRO oy o,

C6) al kyf ) anf@fLietayndi Jeys jal{y B2 aypaidipp ¥ Gaatpt.ami no( CL- C6) al kyBmino(C,-
- ( ( - C, 0) ar y.aiifc9 If ﬂ%gEMrﬁtﬁlo')( C%} yl) am;i a&%’la@%@tkﬂ alkyl{cyanoguanidino)(Cy-
R %

C9) hg? )e?g;?\%:?%%Ylno X@%‘?‘%ﬁz@pow 1)8@{%?” Y Srfeatkyt.  aminocarbonyl(Cy-
( CB- C, 0) ar yCg)akylChyrabkanidreaiCe®alplkyl, 25 ( C, - C6) al ky| cérBadnkyjanii@sa®onyl(Cy-

- 14) aryi g@r b@ ¥|i<y|g;% L%n%% (Iﬁkox wi0) al kyI car bonyl, (c.-dlyshyPamtifocarbonyl(C,-

)

C6) al k b

(C%SaCIS;(g?;‘{: %g% ol &, ‘C?E o %ﬁ."lfﬁrﬁ )a (é A‘,)aikylammosulfonyl ((Cy-
(C - C6) al kogyéla ) cohauliyiyt 4€ pOsydtaryycCak@gi)lahKydming(CECsJelkylaminosulfonyl, (Cy-
C6) ai kyl )236‘)9: %E&t&yb%b@ign %}“@J\g}fyl ( fe-EBIRIMERERLDEIErmirGBIRIY ! -

(O croa) R Pk e e, S sty (C(@esCr
KC6) al kytmm OQﬁla)ﬂdﬂﬁiﬁqdulfor(y(,C C6 )sadidoyt ) Catkynaraiaasbanyl, , (Ct- Cs)at!)ikylurleldo(cr
(Cor L) KORMIRGELRRY, - ( CE BN o CRRMMAARBR o (.
C6) al kyl ani ﬁd@lbﬁ%ﬁvlmﬂ@ﬁf}‘dﬂmﬁmwmi bonyl, (({E-CeBskaricarbppdrmvalii( C1-
C6) al kyl am Ogaﬁgﬂé?ﬁlﬁ%h&forﬁ/ﬁm ReL& )héi@f};éslclaé IQWch%ﬁWé?ﬁlﬂd’(b -Ce JalkyidFrexifohy!,
(Cg) alcléylai'i?y{bg fl? %&%g&@? %%5%37 %ﬁg %Ilg nzmosupfonyl : aminocarbonyl{C,-

-~ ((C, - Ca)ml k@iiRdaminmsoioryb Ny |y SBbgCh)idihd(@1-Cs)alkylaminosulfonyl,  (Cx-Co)heteroaryl(Cy-
53, Cion ey L 6 SRy it & et e, g
‘guani di no, lgqalqgeataently selected from hydrogen, hydroxy hydroxysulfonyl, ~ halo, (C,-C.-,)aikyi -

mercapto, mercapto(C,-Cslalkyl, {Cs-Ce)alkylthio, (C4-Celalkylsulfinyt, (C.-Ce)alkylsulfonyl,
. {Ce-Cio)arylsulfonyl,  (Cy-Cglalkyithio(C,-Cglalkyl, {C.-Ces)alkylsulfi nyl(C1 Cglatkyl, (Cy-
35 Cﬁ)alkylsulfonyl(c,—Cs)alkyl {C4-Ce)atkoxy, hydroxy(C,-Celalkoxy, (Ce- Cw)aryloxy halo(C;=
Ce)alkyl, trifluoro(C4-Cg)alkyl, formyl, formyl(C,-Ce)alkyl, nitro, nitroso, cyano, {Ce-Cio)aryl(C;-
Celalkoxy, halo{C,-Cs)alkoxy, trifluoro(C,-Cs)alkoxy, amino(C,-Ce)atkoxy, (C3-Cio)cycloalkyl,
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ei do, (C6-C, o)aryl.ureéido;.:

e _. 8)atk r
Pt B0 C o5yl kg e o, AENERAMPESY a502
-0672002 CLMSPAND POlQlZQ5 9-- PCTI BO1. 00375 Adi

Sept enber 2004 h hal o(C, )al kyl ureido, -~
((C1-8) al kyl ) ((CB-C, 0)aryl )ureido, ((CL-C8)alkyl)2ut®itEtsmRes P04

((C6- C10) aryl-).2urel.do,.
- 204914083.9

Co6) al kyl car bonyl ur ei do, ureido(Cl-C6)al kyl, (C,-C6)alkylureido(C,-C6)al kyl,

E E:g -C g? ;?% g)&zog{yg%elgsl&ﬁcg?kﬁlylﬁydlmxy CEGC,Sg'y% ogir@/ll(&r&')ac;l%ﬁ c(:]és—%?u))gcil(oé!kylammo
(C8-C o) aryl(QQ%o@@)clahiky«’arunne(me)@ky!Cﬁyzﬁlotqqlcs)alky; (Co-Copatkenyl, (Cz-Codalkynyl, (Ce-
ggl) gl( Eyl )C? %aé )ngla(lelﬁ#) g%y ég o%lrﬁ(c Csf’alkenyi hydroxy(C.-Ce)aliyl, (hydroxy)
((C, -08)al kdﬁ?y@aa@d %bikvba) al k(ﬂ)teoea&wam(noj(cs Ch)ay GG )alftyli Ci nantnwl:l@oxy(ct
Cl1- CB) abkyl
C5) ai Kyl car Cgﬁif@"*“m%@”hm%?é%bﬁ‘s%W‘%@?C Rl o,
((C, - ©6)al okyfé %‘8@%3’&6@% loxy4 Eeﬁgol) VAl Iamw( Eeialkildo(Ce-
E E:g -Cl(():)G) al Mwmﬁédi?lkcatmmaaﬁﬂsylm)zalnbyl @mmlaﬁ@dﬁ((@]mﬁqj&iﬂ(y{)zammo (Ce-
ar Cc
o)aryl car bglcqqér?(g@ﬁlo&y |§9r@)§‘ ?ﬁq@mﬁ(’(% CHBY RIS dkytamino, (Cz-

C6) al kyl am %ﬁe@&w@}%‘ CURIGTES eteroary!arnmo (Ca-cm)cycloaikyl(& -Co)alkyT}amino, (C-

(% gggmrybemylaﬁwmawm npcaamg@yarm&r( GrindD)e, &X)'aﬂ@nln){@a'r%@a e ciCe
ar Cl nam do em nocar bon -
C6) at kyl )g|yb FBHBB&@'&?%% H%m do( C, - ce)ér!S P)apygﬁa NHamiGo, ) (Cz

~(C, -08)al kypdh%tﬁmﬁm*ﬁadmlcafbam&amnlmm dbéIGT,-Calridylcgibpnyi&Ring€9) haCeRRIkky(C,-
C9) het C2- C9
(g ng het gcgag:y}qfaggﬁldﬂéh:éno( ?d‘%tﬁﬁfk%%rc}énlbggylgz B4 ﬁﬁcalmzaamg ((Csm
|ndependent {:3 E’(iﬁ” élﬁcl”é'é( T%fr)r?\‘?é)a?‘t'.?&en ((W&P)S%WYCH%S’PBY')( tiCelatiganiopl | (Co-
g Cé CG)‘EﬂCIinS:Jk}ﬂsnﬁyrhylar(uﬁﬁ Clgélrﬂhmbsck)bmﬁw (CLeJokpbPsiC,-Colalkyl, - ((Co
I ox .
h)altl o C){ 06) ?Q?)‘()ké?%xo C %a@c?i %9@%@6gb%§y9?%lno%n Ct{a%gl 3@% ;S)farylammo(c,-
(C6- C, 0) ar yrgy! Cd)caﬁg)?w*(%urﬁG}RH‘Y'a(T@(%?éafwl dfir-Felelkyic@boaByraihkid, R patkiyh o,
(C6 20 ClO)(aHChamfﬂﬁborﬁ@nrﬁH(O}aé)aﬂhﬁ Q@Q@J@U&E@ﬁ}nﬂa@-cﬁ)alkyl)ammo(c, Ce)alkyl,

(&2 0 2RI EEe  RHA Tiisptarotc st -

C, o) ar YPcar YA BReYI( M@F{H@laﬁ@eymmw@aﬂw@m ani no {(QCe)elokplakanyl(C-
06) al ky! car@wt)aramqm,c fellkyt, GO, KR y%ﬁ Qb !

((Cl- ©B) aI A rggg%]o f(}&(:és@)' % "g mpno %ﬁ F()é %(%EFQEWO?'PQE@

(Cl- 06) al ky Lﬁ k@ﬂ ‘ STiGA &s> nHP@: u@m’a'v'!@y Cy-

( C1- CB) al kyteatyherpiaoCatds ikl | | ((C].Gz-Cg)heterocycioalkytamino(c, -Ce)alkyl, (Com

Cg)heteroary!amlr_}o(c, Cslalkyl, (C,-Cg)alkoxycarbonyl, {Ce-Cro)aryl(Ci-Cslalkoxycarbonyl,

25 (Q-Cs)alkylcarbonyl, (Ce-Cyg)aryicarbonyl, (Ce-Cio)aryl(C,-Celalkylcarbonyl, - hydroxy(C,q-

) ‘ Celalkoxycarbonyl, {C,-Ce)alkoxycarbonyl(C,-Cs)alkyt, {Ce-Cip)aryl(Cy-Ce)alkoxycarbonyl(C,-
Ce)alkyl, (C,-Cﬁ)aikoxy(ct-C,;)alky!carbonyloxy(Q-Cs)alkyl, © {{Cy-
Ce)aikyl)zaminocarbonyloxy{C,-Cs)alkyl, (C4-Cg)alkylcarbonyl(C+-Cg)alkyi, {Ce~

Cip)arylcarbonyl(C-Ce)alkyl, {Ce-CrolarylCi-Ce)alkylcarbonyl{C4-Cg)alkyl, aminocarbonyl, (C,-
30  Cglaikylaminocarbonyl, _((C,-Ca)alkyi)zaminocarbonyl, (Cs-Cro)arylaminocarbonyl,  (Ce-
Cio)aryl(C,-Ce)alkylaminocarbonyl, (aminocarbonyl(C,-Cﬁ)alkylamlnocarbonyl ((C1-
Cs)alkylaminocarbony[(Q-Ce)alkylaminocarbonyl. ((C3-Ce)atkoxycarbonyl(C,-
Cs)a!kylaminocarbonyl, (amino(C1-CE)alkyl)amindcarbonyl, (hydroxy(Cy-
Ce)alkylaminocarbonyl,  aminocarbonyl(C-Ce)alkyl, (C1-Ce)alkylaminocarbonylC+-Celalkyl,
35 ((C1-C.-,)alkyl)gaminocarbonyl(c{—Cs)alkyl, {Cs-Cro)arylaminocarbonyl(Cy-Celalkyl, - {Ce-
Cw)aryE(Q-Cﬁ)alkyfaminocarbonyI(C,-Ce_)afkyL amidino, hydroxyamidino, guanidino, ureido,
{C4-Co)alkylureido, (Ce-Cyolarylureido, ((Ce-Cro)aryl)sureido, {Cs-C10)aryl{Cs-Ce)alkylureido,
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) , (C -o)yalkyt
©40E: -.\ AT ; )a' ky et b 4 ¥}

(C CG) aI kyI )am no(C, - C6 kyl , (C - CG) aI koxycar bo
1 Cl- Cg) al koxycar bonyl, (C6-C, o) aryl (C1- GBd-al koxycar bonyl ,
(C1-C6) al kyl carbonyl, (C6-C, 0)aryl carbonyl, (C6-Cl )30 ydgtenBtler 2004
Co6) al kyl car bonyl , am nocar bonyl, (C, -C5)al kylam nocar bonyl,

((C - Co)al kyl )2am nocar bonyl , (CG C70) aryl am nocar bonyl ,

ani nocar bony IhglefC, €& )ailly keyeido, (mceba&vlbiﬁsdhm)ﬁ@ﬁ‘a’ﬁ@@nyK(@C%)@ﬁ;}f!hbﬂeﬂo halo(C,-

((C -Co)al kylc)b)%&%é}%@mawl ( Clireic @,L dYdikyl, (C1-C5)alkylure1do(01 Celalkyl, (CH-

(2 Goy b Sl et kéwu%c%?é )bty e ioRbpereigeiCarGetang
gl yci n?m do; (6%901a)adrf(ra7ca)mewmﬂh(0h nd)emﬂndehbib@c SR)bGLeIAC L4k, gr (ap(C,-
consi st ,

(C6-C10) 2? yI ?glec% a\"& 8@@6@@?5&1 car bo ’Iag)&%%gﬁonyl&cl Egia"fyo)u '?O&C

C6) al kyl , @ﬁj) g_lyg)m:-{rmq. ¢Sy-ad) éM Juific) ammocar onylglycinamido, {C,~Cg)atkoxy(C;-

( CB- CL0) aryl EQan@EarBbrgglyeastpy | ( Cl- @%r&kk&bny!}ﬁ%@@ﬁ@y!%ﬁﬁmndﬂ 05- 209@,-30

Sept enber 20 b bonyl
(((apC eCG)E;I kyglljilg%yﬁ%@%r}yggh§qalg%c?rt(c’%q}u% zﬁ@@a?&% Ny Cmé,md R and Ri%rare
each i ndepenGéﬁlkdnsycarbeiy@mwd&f—@a()ﬂhyldaebogw&mplnemnigl st(Cs}@1 rylbRrborytatyeinamido,

C, - b | 1-C6) al kyl , hyd
ECl csg ROR( @%m&{ "&‘&F@@(c“ﬁ ‘gf'éc) al kéi (CL. csi/ |yl (SaClami(Cor

( C1- C8) al kyl éﬁ? }%aml(n? rboe\g g&c‘@m)dg arni no, ( A¢s-Co)aryl(C-Ce alkylaminocarbonyl)((C,-
C6) al kyl car bogstkypiynieari6d (CEL @yeriamaihdashiemypeiyaraitsd, N(Ce-G-6183ryiaitacataaliiyd « C, -
CG) af kyl car b?{}éﬁlﬁ@ﬁg@'ﬂarﬁn go C%g%#nlé%x&arcb%%l a”l;@ﬂna,(-.%o {C+-Cs)alkylalaninamido,

1- C6) al kyl su
Clo) ar yl car b8#yTamiE;:- FQ?L'RK%)(@IZ koRsterepiybn i Gihterpardeplkyar Borfeligtaraey (C -
“(C6- C1O0)® y| €48ikyl and (C,-Cglheterocycloalkyl{C;-Ce)alkyl;

C?)Cil- kyI car bonyl aH} dng(tcg?lree’ gr))ups |no(e entg:Gn)ly séé/c!tecc?{r I}Wrdr}:génc yé;glalhléo }ém no

06) al kyl car beng/ivhmi(RoCaaikda)ianky |(C¢CaI08y Eynll.odFkipblebpto nydpwe (Cl=Real ky
, (Cl1- halo{C4-Ce)atkyl, fomyi, nltro cyano -halo{C,-~ Ca)alkoxy (C2-Cslalkenyl, (C,- Ce)al nyl, {Ce- -

o) e e T R S B e

(C2- C9) 128t er@aeptacanrdyony [{EerCriEn@C:-Ca)ailylayriine, ( C6-(CCCapthyiyarberyfaprind, am n( -

(C, -C6)al kyl@wmm&m@%@ Q@)@ Ly KiNdn :c%monf&alhbonwyaaa: arr(oG;ﬁlamlnoC (Ce-

CGaikIam | am no, halo amncabonlamno 1-
C6g al kzl )2a Efﬁﬁ)éﬂﬁ?”é\'m no, arﬁ“ﬂ lF%fH? ?f’('?ﬁ C6§/a| ky¥or %‘EOX)’-{CV

Co) al klylkalm %thwewsah)amm( C - C@ﬁ;acmlquy(;aﬁrﬁbny((ﬁ)—ﬁk)kﬂym&amnymar bonyr dtdwno(C
1-Ce
am nz)(aClyCG) aF@!yﬁ(a«@% C)W)Cg% @)M)QQE\?&)&@)lgglﬁé&or% a{Ck)es)alkyl)ammo (Cy-

(( C1- Co¥al kyde) aﬁ‘é(f?P'r‘Rﬁ‘é’@T"@G) al I@V‘I‘”Q(Ci By ( cﬂccéaséﬁ’Mﬂmmf’(Cst)a'kyi (Cs-
(C, - Cs) al koxgRayhRMHA(ECle)46),al kyl , q0i-OpamybaRylyERindB)ehM, and  (Ce-
(G -Co)al kyl@{&s@%ﬁ% Pﬁé]%hé(@lc%rk}i,a& r .-,)alecan)on{:'l?( (Br es)alﬁﬂ)amlno(m-Cs),aikyf, (C+-

Ce)alkoxycarbonylamino(C+-Ce)alkyl, {C+-Cg)alkoxycarbonyl, © {Ce-Cqp)aryl{C+-

Ce)alkoxycarbonyl,  ° (C;-Cg)alkylcarbonyl, (Cs-Co)arylcarbonyl, (Cs-C1o)aryl(Cq-

30  Ce)alkylcarbonyt, aminocarbonyl, {C,-Cg)alkylaminocarbonyl, {(C,-Cs)alkyl),aminocarbony!,
' {Cs-C1o)arylaminacarbony!, aminocarbonyl(C,-Cg)alkyl, (C1~Ca)aIkyiaminocafbonyl(C1-Cs}a!kyl.
({C+-Cg)alkyl);aminocarbonyl(C4-Cg)alkyl, (05-01o)afylaminocarbonyI(C1-C5)alkyl,- guanidino,
ureido, {Cy-Celalkylureido, ureido{C;-Ceg)alkyl, {C,-Cslalkylureido(C,-Ce)alkyl, and glycinamido;

R’ and R are each Ihdependentiy selected from the group cansisting of hydregen, {C4-

35  Cslakyl, (Ce-Ciojaryl, (Cs-C,o)aryl(CrC.-,)alkyl, (Cs-Cs)alkylcarbonyl, (C,-Cslalkylcarbonyl(C,-
Colelkyl,  (Ce-Crolaryl(Cr-Celalkylcarbonyl,  (Ce-Cro)aryi(Cy-Celalkyicarbonyl(C -Cealkyl,

7 | AMENDED SHEET o | 5708550



that when a, b, ¢, d, e, and j are each 1; Xis C(O; Y. 2. i

oxygen; and R4 is (R5)t(R6)5(C6- C,o)aryl wherein f ancisogg%i’?gm%%éﬁ]oi and R6
is halo, RS cannot be (Cl-C6)al koxycarbonyl (C - C6)al kyl am no(C)-C6) al kyl .
2. A conpound according to claiml1, wher'din R is hydr ogen, hal o, cyano,
nitro, trifluoromethyl, trifluoronethoxy, (Cl-C6)alkyl, hydroxy or .
(C1-Co) al kyl carbonyl oxy. 3. A conpound according to claiml, wherein R2 and
R3 are each independently selected from (Cl-C6)al kyl, (C3-CB)cycl oal kyl,

ani no( C1- c@ywwgonvlam 6¢ edelodyeipetetenty | | (¢ clslalioB)anigdaehenyio( Cands) aCkyl |
(Cl1- C6) al kyd.mxotyeéeamyGaheycl oal | ryl, hydroxy(Cl C6) al kyl, (C1

09) 2l koxycar bong el LGl CR At ol k90U CL QoL KU e o hsrogen,
( C2- Ca) het é@o@s}ﬁiﬂybé@ksilo(am -(Co¥ aldyl(C-ChlalkA, inyaingxeuity- (R)Bﬂ@rqdlhygrokga(o;lczg)amy;l
herei n © (0 b Bhor GiRo, 4 1@ Bt McEReladSfind ° Orc ) A

COI'TpOUﬂd accordi n tO C
2: Yis cﬁ@éﬁy'ﬁ%v'éﬁ‘ém e is XCa &pﬁav@alkg'caﬁm@mmr NR9 Wt gycReIkyIEC,-

hydr ogen oce)(al@lea%)-@lbiﬁmb 6(C,Aceq@m&9déﬂ§$n@§rﬁ;ﬁ5 di n%t@sml\%%@ﬁ er&P.?; ﬁ:j e :a fe

1, Xis (@
‘each mdepe?’f%’f’g’II ﬁgn 8 Irnggen %@f‘k&@ﬁcﬁrﬁ%)’%b?&%a]? XEIREEY MR caﬁ%ﬁﬁﬂaw‘@ﬂs 1;
and.Z is- s@&)@'BﬂC@CDOFY'@lmﬂ@ he gr €GpCapamgiCsOalyicdrbay@enC. ) arRifiho, wher efg). R’

and R12 ares)é]k&%ﬂﬂﬁﬂamiﬁ&@ J&B%lkwﬂ e'(ﬁgB% F?cﬁ:aﬂ%?é&%%&%ﬁgrg (((‘%E)%Q%Ia' ky'(cdr

conmpound a rdin

(R} ( R neeSr o spap i G e saweéﬁarapyﬁo@w@am@a@g@wa@ncps)auwlorccz-
P.rinteci @B Qﬂoaaikﬂﬂ@wnm%m@'& -CRfhtleboAcbPylamminatd,3C JKypeRl e nber
S?gﬁpB C'g‘n(g ?’gﬁ?ﬁ@?’g’?ﬁ‘?@d'ég?ﬁg)g’kf‘w"ﬂ‘acf,‘g{?‘%@ef §§al R5 a'msmoscgib(e)nyglgnq n]::ar OrPCE he

( C2- 09) hetPWEPINCSPHBMATING C2-  C9) HelolF dxiaHyled)i nogaj)am}quhlam nocar bof(gh-

( g g) hletesqauqygahm@h&%br(y@h KH) el kyl alr @Mﬁ%&b@@%mo(crcﬁ)alkyl (Cr-

l(” ei d 0% aCi %ﬁ‘aw?qoé%g%n Eag'ﬁrgg 3(’:? ) gl%yél gm R8 Cgar)gl?yl)yammocarbony[amlno(C +~Ceg)alkyl,

C6) al kyl ur*‘@loﬂ'é)(% alkgBmin kg enyiandod€ b egikyl, :amnno(c1 Celalkyl,  (Cy-Cslalkylamino(Cy- °
Cl1- C6) al R

(( )a d%k) ur(@ ﬂttz aﬁi}? SRV, g{% ln%%ro?w cﬁ QP o (G rCRlioRyeRIp e

am nosul fon% am nocar
C6) al kyl arfts %laﬁlb’ambfm(@ CM*)YMIM%ESQJ)&I@WH&MWI@}C%MIW&Ithaa;frdnﬁmyI ami-no,

cyanoguani ki ﬂrﬂ:{n@lb GGa 3l da§ GRERRDYL RGPy if &k P9 ALK LY ANQEsRedEno( G -
C5) al kyl ¢ ny,

(( c:1 CB) afﬁz@ﬂ rer%‘o ﬁ‘}fn% grendict a&%i‘al’sk}gf‘ll e & 58HGH RnfCrealiqsycarbonyl(Cy-

am nocar bdhylk(f@nm@@) ﬁ&)ﬂw car bonyl em no,

(C2- C9) het er oaryl ( ClAGGn)‘uﬁddﬂylae&frbiﬁ@)H éﬁhﬂowhér@% R' is hydrogen, halo, cyano, nitro,
Sran) Eggﬁlr ?gﬁ%k%ﬁ-’e% (rﬁ%ﬁrgﬁ%ar % rg& 73185?(' odPor (Cy-Ce)alkylcarbonyloxy.

A compound accordmg 1o chaim 1, wherein R? and R? are each independently
§elecled from (Cy-Ce)alkyl, (Cs-Ce)cycloatkyl, amino{C;-Cg)alkyl, amino(C;-Cy)cycloalkyl, (Cs-
Celalkylamino(C+-Celalkyl, (C1-Cg)alkylamino(Cy-Cs)cyctoalkyl, hydroxy(C,-Cs)alkyl, {Cy~
CeJalkoxycarbonylamino(C,-Cg)alkyl, ureido(C;-Cgalkyl, {C1-Ce)alkyureido{C:-Cglalkyt, (Co-
Co)heteroaryl(C,-Ce)alkyl or (C2-Cglheterocycloalkyl(C,-Ce)aikyl.

4. A compound according to éiaim 1, wherein ¢ is 1'; Xis C(O) of CHy dis2; Y
is ethylene; and eisC :

5, A compound according to claim 1, wherein ¢ is 1; X is C(O) or CH,; d is 1or 2:
Y is CHzor ethylene; eis 1; and Z i$ oxygen or NR® wherein R® is hydrogen or (C;-Cg)alkyl.
6. A compound according fo claim 1; wherein cis 1; X is C(O) of CH,; dis 1; Y

is CHR® wherein R® is NR'R™; R®.and R™ are each independently hydrogen, (C,-Ce)alkyl or
(C4-Cslalkylcarbonyl; e is 1; and Z is selected from the group consisting of oxygen; CR''R"
wherein R" and R"? are hydrogen, and NR® wherein R? is hydrogen or (C;-Cg)alkyl.
7. A compound accordlngto claim 1; wherein R* is (R®)}{R%),(Cs-Cro)ary! or
' {Rs)r(R7)h(Cz-Cg)heteroaryl wherein f, g and h are independently 1 or 2,



amnetCh-08) al-kyl urei do, (G - C6) al:kylamnof:El- C6) al kyhy
(C2-C9) het er ocycl oal kyl ( Co6) al kyl ur ei do,
{ C2- C9) het eroaryl (C1-C6) al kyl urei do, am-8sul f onyl (% (Sjgi)%lek\lgl urgiogg,

mber

arriinocarbonyl (Cl-C6) al kyl urei do, (ClL 15
C6) al kyl am nocar bonyl (C, - C6) al kyl ur ei do, .
((C1- Co6) al kyl ) 2am nocar bonyl ( Cl- C6) al kyl ur ei do, :
acet yl am no( Cl- C6)sal kylale&hstnd according to claim 1, wherein R® is selected from the group
- (acetyl) ((C1- yl ) am Gl | am, ol C1- o
"C5) al kyl sul fgr%@%sg}rﬁ(no,o (C@%&%@iﬂ%ﬁé{%‘g{%{b@%‘) aﬁ% é‘h t%rr??/rlygﬁ%br?gyl' (G-
((G - 06) al kyICelrateiosof(Cy-CelaiBylankgtashanila niflzdimihaigrocycloalkyl(C,-Celalkylaminacarbonyl,
gget?/lkalrri n?]g @é;.é;r;:)@hsl@y&@léhﬁ@wgm r?iﬁk&,l%ﬂ:to)ﬂfﬂ) (&fféc(_@@b@laiﬁyllaﬂnﬁq%é}%@r (Cs-
00 st A i, 4 Syl LA L oML AT 28 comtopamincarmony,
((C1- CB) al ky lajrihos@iodyd(OGCs Bylainiaptativdyyny | ami no, (Cl- (Cs-Cslalkylaminosulfonyl(C,-
36) al kyl sul f@g)zé@:g?&@ %\%’;5‘96) al kyl sul fOE%,l-ég%l%ulfonylamino(c1-C5)alkyicarbonylamino,

((:;c/:an CC):g;JZInIKS: glﬁi’ﬁ@}@ﬂ' WP@!%?%&L%IQM‘%SP%MI f onyl ami no,{CEealkylcyanoguanidino(C;-
:1;11 Cfniz)ggryl ?WZFmgllﬂﬂ@ﬂmF/ﬂinﬁ@( lCl;) CIG) ﬁ}((l%lcgwgym&yér@mﬂmjino(c1-Ca)alkylcarbonylamino,
y - Y, , - : .

0B) af Kox)ar BORTTERA o) SR PR aPo S S eis ool eRSoarY Soriamia>: (8 25
%) al kyl gm nEzger@gimﬁlt?;ce?alké%%ﬁ% Eyl iagwﬁsﬁlzlé@ml(‘ﬁﬁﬁg)ﬁlla)rhaib?nylamm
aim nocaroony eRbfyIGEIR NAT Les)HMEMIKY ?gg mth‘{ R[] NO((C,-Ce)alkyl)amirio(C,-
(C2-Q9) het er ﬁcoa,l kyl oxycar bonyl no( Cl- ), & | sul fonyl am _no )

(& C0) het or ERPG RSB AP BORF BRET oy dRY ST N PRGN Cr Celliyureido,

am no( Cl- C6) amkysutfonyi{Ccasblaylyeidam | no( Cla8hpedrigryl(C{-CalEBYraidky| ar ni no(Ci-

C6) al ky!l aqmi ) iy Wiel-ELatQiureido
a1 1 SR eI A (CRmA el o

ny : y , : o .
am nocar bony PR Gi-ke PR RERar HEFRIYINIG 1|ty DereiRy(GrRpelivipreidogs) amina(Cr
gls ;<y: E alr bow‘:ﬂmﬁ@%@ Ma}ﬂmmdmn@d)amme@le@ﬁi at(Eylbs)am%emino(cr ‘
al kyl su - . n . - | , !
(705 a koxgEtplerie Hh 8y Rl AR AR RRAE ool G Riaming G
( C2- C9) het eré@@ﬂl%@ﬁxkﬁm}&/car boHSﬁido(CrCe alkylsulfonylamino, ™ (Cy-Celalkylureido{C,-
am no( C, 2006) @diiplisamirgremiobony | am@{(ctaighladitort,-Cs)alkyisulfonylamino, - (Cr
g:SC)Z (;“Cz; Ihgﬁne L@%&;%Iylésgﬁ%&%rm?n%g,gﬁ%g?%ﬁévfa%ino, cyanogua nidino(Ci-Ca)alkyls ulfonylamino, )
* (C2- Cs) het erGoferbufieprguenidositatdeiaimiienyerimmy | §GrParloDaeheguepidino(C:-
(C2- C9) het er gaamisufenyiafirdl Kyl am nogafeessbatnel)siky€hbajkyino, ur ei do( Cle,-
C6) al kyl urei(glﬂ())aglpl- C%al kyl S . | . c
(C1- C6) al kyl &GO 9@%%5P5&T°&}*’é‘1*’58'{°c?ﬁ@6’3°al kyl , XURGSVARBAGBES sHeeT (Cr
'2.é25=20@ 3(CEeptammivenlfcp@iedine/4  CaCatGejakyasrmiriodw{oQylamino, aminocarbonylCy-
- 6) al kyl ur e ifdpe 2k kak ARRgNRNT di NQE LA LBl By Bkitarbonyiamino(Cy-
o(C, - 06) al ky|%(’@§1r'ﬁ%‘?%5- s ké/l A oyl ngggc, : 6% %&' ’,Qar onylamino(Gr-
_(C1- 08) al kyl Geattyisplenviaming: ky| sul KerystrrpRsyiexycarpgyam)e(Cq-Cejalkylsulfonylamine,
((C, - o) al kydn)ids0i-0HfI1arkivgaFoyAaminb eIyt Pamymo( CL- C6) al kyl (CaCgibikilamina(t <l -
Co6) al kyl suf f ) - 6) af kyl , __. i i . )
(acetyl) ((C, ‘?ﬁ%’%ﬁk’ﬁ%’g‘r’ﬁﬁ( C, - 06) af RYPSHFERIE ani no( ¢, - {CrCelalkyllamino(Cy
: 30_ CeJalkylaminocarbonylamino{C;-Cg)alkyl, aminocarbonyl{C,-Ce)alkylaminocarbonylamino(C;-
Celalkyl, {C4-Cg) alkylcarbonyiamino(&-Cﬁ)a[kylaminocarbonylamino(C1-Ce)aEk'yl, {Cq-
Cs)alkyisulfonylamino(C,-Ce)alkylaminocarbonylamino{C4-Ce)alkyl, (C4-C)alkoxycarbonyl
amino(C,-Cg)alkylaminocarbonylamino{C,-Ce)alkyl, (C:-Cq)heterocycioatkyloxycarbonyl
o amino(CfCs)a[kylaminocarbonylamino(C,-Cs}alkyl, (C2-Cy)heteroaryloxycarbonylamino{Cq-
35 Ce)alkylaminocarbonylamino(Cy-Ce)alkyl,  (Cz-Cg)heterocycioalkyl(C,-Cg)alkylaminocarbony
tamino(C,-Cs)alkyl, (C2-Cg)heteroaryl{Cy-Cg)alkylaminocarbonylamino(C,-Ce)alkyl, ureido(C;-
Ce)alkylureido(C:-Cg)alkyl, (C4-Cg)alkylureido{C,-Ce)alkylureido(C4-Ce)alkyl, ({Cy-

i
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- @6) af kyl, wureido(C, -C6)al kyl sul fonyl am no(C, - C6) al kyl

. (G -06)al kylurei do(C, - C6)al kyl suf fonyfam no(C, - C6) al kﬁo,september 2004
((C,-C6)al kyl) Zurei do(C, - C6) al kyl sul fonyl am no(C, - C6) al kyi ,

(C1- C6) al kyl sul fonyl am no(C, - C6) al kyl sul.$anyl am no( C1- C6) af kyl ,
cyanoguani di no(C, - C6) al kyl sul fonyl am no(C, - C6) al kyl ,

(C, - C6) al kyl (cyanoguani di no) (Cl1- C6) al kyl sul f onyl am no(C, - C6) al kyl,
((C, -Co)aikyi )2(cyanoguan| di no) (C, - CG) al kyl sul f onyl am no( C1- C6) al kyl ,

_?g “gg;’“ ngy)gugyr; Y? dﬂd ﬁay%b i cé?r% Sul)g‘ab KMlno(Q Solgligturgigo(SrCojalkyl,

( C2- 09) het e?'ﬁ@9@ '(9& WFHW&E'&WE@%TC&HWM €4+ Cﬁ)alkyiammo( Ca)alkylsulfonylammo(Q—

~ C6) al kyl sul Egayham ngCets Er)ipdrkinbd(C, cgamﬁa)lfee,n@m@awngwar boayétaamirdQg.C, -
' %g g: ty: zlrjnl égggﬁff}%‘ﬁ@ ?émah%@ég)alg l(%g%tﬂﬂ(%j J )%ﬁ% ammor{e( gj)alggltﬁljon%amm%&
((C, - O6) al kgiyledim nosu|umw4:aﬁa>wbs(@rfor@@mmq@4 Colgia- (Cr-CoJalkylureido(Cy-
C9) het er ocyg] &r’e\héﬁbfb rfﬁ:ﬁ?dw} -Ce aﬂ}lnq(& cﬁ@@ﬁh@do@@%‘wsfuﬁ&mammo(ci Ce)alkyl,

(C, -Co6)al kyl am am nosul
(CL- kb al 1t Foieicey SORp kG RGP BRI Celoto cyanoguanidine(C:-
C9) het er oargy)alkgisusytdnomyC,-C4)aliey d oL, Ccsaﬁ@)(@ehyguan’mnonm toayyisulfonylamino(C,-
‘ E?é %C%S?er% I? u?gu( cci% ( 0106) d}%%ﬂ%&? Lﬂbgﬁléﬁh?xc, (CC alkyisulfonylamlno(CfCG)alkyl
C6) al kyl su|%W&Wﬂ%@slmia’rwna@mc%sw%hy| (Cy-CeJalkoxycarbonylamino(C;-
EgZ gg ﬂ-| FWSDW|MW,Q@)3M¢6|) al kyl ?Cl@;g%d}ﬂeflé?@wcloalkyioxycarbonylammo(C,
- e nyl am no r ni. nosu
( C2- C9) hef & gg‘%’%f‘@??ﬁ@ﬁ?%ﬁy@%‘? r’%( C, - C8) al kyl L@\#ﬁ‘&ﬁ"f%’ﬁ °1‘Y°arb°“ya"'"“°(°1'
-ani-nocar borGligbui@gipalincy®abdaiasul f onyl amlnosulfonylammo{C1-Cs)aikyl (Cs-
%?2?3;?2% @ Ay Qm@@mdn kﬂg&d‘l%s?ﬂenirﬂ;n}{b cé)% mhﬁstgeﬁ%%&(@;tcs)amyu (Ce-
hal o( C1- GG)‘Q%?W%’FF'\H/%%? '8?@%(3)8% E%TS?LWW rei d(() -Celalkylamino(C,-
hal o( C, - ca)m)awlasunofsaroyumam no, ((C:-CaB)kal)emiopCardaptiylafr@osulfonyl, | (G-
(6) al kyl amd) Qﬁ(%ﬁrﬂﬂn&dﬁon v, ureldo(C Ci)alc% m\nE5t1lfc3n)F_I 831—05 alkylureido(Cy-

hydr.oxy(C, - am nocar’bonyl am no
06) al kyl sulSels Faﬁlﬂ"ﬁ?}t%i C6) al k{rCalrlHeysl 6?1#)8“‘!/’3’“'“05“”0“5" (Cy-
( C1- C6) al kyismiiyndsoyibomp(G,- C(E(Eﬁgy}arr%)salfdnyll ) 2am nos yCH0Fkoxycarbonylamino(C,--

Plysgf)ligl( gjrh ﬁgggila?%f ?Trﬁoﬂgsm @Wﬂ%ﬁete@%ﬂgé%k 'Iog?éa%c}ﬂgl)éﬁ(ng%c %)al%ammosuif&%yl
R7 are eacFpa'q;ﬂil‘%%%ﬁﬁ'éﬁt‘ﬁ?rb"ﬂ%{?’B‘”O(I@w%kaﬂﬁi'ﬁm)o %regysr* ( C1- C6) &Mipprarbonyl(Cs-

| (C1- Co) al kaxpikyibminbtwngret tyshegdahidine(m e mamyenosulfondy oXyC,- C@ﬁ&tamm(bqnyl
. Cyano, .ure S n

oo nan ey AL ST AR o ki) LY CARIBHEREL B P!

di.soi der oPYf&@fYéthfF%ky'%@ﬂ‘éct ed]afol(%maajisydﬁuﬁ?nm@lrm sea$esCs ?'kﬂmﬁﬁbwmcr .
arthritis, clyR@ahingiBaRieBg), ( r BEedk( cqrtfsfauk)ynamjriou@ﬂsnylanmﬁd;(@m@bmw bawgl,-

di sease; oft,i ritis r gia
_rheurnatic )a‘ﬁxf}%ﬁ??%amﬁ%@o%’é@ I‘Itl@mn%&?h&g and{ cf%?ag?’(fa noﬁ%%’d‘rﬁ oftGr
~condi ti onsCa)e!srlh@amhﬂfptlyls hpdfakn(CRegpkyiatiovsylfdivkt r eesd Sy rifs-Gaksikoxy(Ci-
Respl rat or ¥ DkgibmfAssusyyrdr ome of infancy, ischemia 30 Septenber 2004

9, A compound accordlng to claim 1, wherein R® and R” are each lndependently'
halo, halo{C;-Ce)alkyl, (C,-Cg)alkyl; (C, Celalkoxy, tnﬂuoromethyl trifluoromethioxy, hydroxy -
aminocarbonyl, cyano, ureido, (Cy-Celalkylsulfonylamino, (Cq-Cs)alkoxycarbonylamino or

- glycinamino. ' _
10, A pharmaceutical composition for treating or preventing a disorder or condition
~ selected from autoimmune d[seaées, theumatoid arthritis, type | diabetes (recent onset),
lupus, ‘inflammatory bowel disease; optic neuritis, psoriasis, multiplé'sg:l;ardsis. pdlymyalgia
rheumatica, uveitis, and vasculitis, acute and-chrdnic inflammatory conditions, osteoarthritis,
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia

eventlng a.



-75- reperfusion injury, glonmerul onephritis, and chronic obstructive
pul monary di sease (COPD), allergic conditions, asthma and atopic
dermatitis, inflammation associated with infection, viggkepRhlerp®did on,
i nfluenza, hepatitis and Guillian- Barre?, chronic bronchl tis, chronic or
acute tissue, cell, and solid organ tr nspl ant rejection,

Xeno- t r ans plegttadni lﬁ]ﬁ'y, gaaxﬁben@s&he@r a5l dhironit Gﬁsir&i’thﬂfsplﬁmonbib V1séa€bf (E:OIPD){ lalleygid CO-

receptor usc%gg gdns %ngmagar ﬁl Eﬁs‘ Q: 18, u—?llatgnem f%{? F%'s’socm% ij m%ctlofl,tvxral 1rt1)f{amm¥i and

tubercul osis, and s assocra cancer 'e " nye DOirax
limting t weﬂlm@dhﬁe%tiheﬁndol?rm%lvr%daen@%onarwnelnus:rwmm or 2y P%W“OPWI slid es, as

a consequen&@anangﬁﬁtr Qﬁ&ioﬂ,@xéﬁ@-b—kmﬁlﬁlﬁdubﬂ raaieﬂommsa‘s OfestdnbSAHTN GnfdiSBRARSS and/ or
congestive heart l.i nked to TNF a -1 an or treatl n m)nary
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